Silver Thiosulfate (STS) Spray Research Kit -
Comprehensive Guide

Introduction

Welcome to the Silver Thiosulfate (STS) Spray Research Kit guide. This kit is a practical tool for small-scale
farmers, growers, students, and plant enthusiasts to explore and control flower and fruit development by
manipulating the plant hormone ethylene ' . Ethylene is responsible for regulating flowering, fruit
ripening, and stress responses in plants ' . By temporarily blocking ethylene, the STS kit allows you to
prevent or delay effects like premature flower drop and over-ripening of fruit 2 . In simple terms, using
this kit gives your plants a short “break” from ethylene’s effects so that flowers and fruits can develop fully
and last longer before aging 3 .

Who is it for? This kit is designed to be accessible - you do not need an advanced scientific background to
use it. The instructions are step-by-step and written so that even an ordinary farmer or a high school
student can follow along 4 . It's intended for research and educational use: a curious grower can try new
methods on a few plants to improve yields or breeding outcomes, and a student can perform experiments
on how ethylene affects plants. In short, if you want a hands-on way to see how controlling ethylene
influences plant behavior, this kit is for you.

What's in the Kit and How to Prepare the STS Solution

The STS Research Kit contains two components (provided in amber bottles) and a spray nozzle attachment.
No additional tools or containers are required - you will mix the solution directly using the provided
bottles. Just take care when handling the chemicals (especially the silver nitrate powder) and work in a
clean, well-lit area. Here are the kit contents and preparation steps:

+ Part A: A small amber bottle containing high-purity Silver Nitrate (AgNO;) powder 5 . (Thisis a
fine crystalline powder; keep it tightly closed until use.)

« Part B: An amber bottle containing Sodium Thiosulfate (Na,S.0;) solution > . (This is a liquid
solution, pre-measured for the correct volume needed.)

When Part A and Part B are combined, they react to form Silver Thiosulfate (STS) in water 6 . The final
product is 250 mL of ready-to-use STS solution (an ethylene-blocking spray). Follow the detailed steps below
to mix the solution safely and correctly:

Mixing Instructions (Step-by-Step):
1. Wear protective gear: Put on disposable gloves (and safety goggles if available) before handling the

chemicals 7 . Work in a clean, well-lit area so you can see what you're doing (good lighting helps
avoid spills of the fine powder). However, avoid direct sunlight on the chemicals during mixing -
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bright indoor light is fine, but strong UV from sunlight can degrade the silver solution 7 . Ensure
the area is away from food and out of reach of children or pets.

. Open Part A (silver nitrate) carefully: Silver nitrate powder is very fine and can be light-sensitive.
Keep the Part A bottle upright and open it slowly under good lighting so that you don't spill any.
Caution: Silver nitrate will stain skin and surfaces (it leaves gray/brown stains that fade only after a
few days) 8 , so handle it gently and avoid touching it directly. If you do spill any powder, wipe it up
immediately. It's best to do this step over a sheet of paper or tray so any spilled powder can be
recovered or cleaned easily.

. Add Part B solution to Part A: Take the Part B bottle (sodium thiosulfate solution) and slowly pour
the liquid into the Part A powder bottle. It's recommended to add the liquid gradually rather than
dumping all at once. As you pour, you may gently swirl the Part A bottle to help the powder dissolve
evenly. The chemical reaction will begin as soon as the liquid touches the silver nitrate. By pouring
the liquid into the powder (instead of the other way around), you minimize airborne dust and
ensure the powder gets wet immediately. The silver nitrate will dissolve and react with the
thiosulfate to form the STS complex in solution 9 .

. Swirl to dissolve completely: After adding all of Part B, cap the Part A bottle with its regular cap
(not the spray top yet) and gently invert or swirl the bottle for a minute. This ensures the powder
fully dissolves and reacts. You should observe that the powder goes into solution readily 9 . The
mixture might feel slightly warm to the touch - that's normal, as the reaction can release a tiny bit of
heat 10 . The solution typically ends up colorless or a very pale straw-yellow; a light color is fine

10 . If you see any undissolved particles, continue swirling until everything is dissolved. Tip: If any
powder was stuck on the bottle walls or cap, you can use a small amount of the Part B liquid (or distilled
water, if it were needed) to rinse it in, but since we poured Part B in, usually all the powder will be in
solution.

. Attach the spray nozzle: Once the solution is fully mixed, remove the bottle’s cap and screw on the
provided spray top securely. The Part A bottle now doubles as your spray bottle containing the STS
solution. (If the spray nozzle has a tube, make sure it reaches near the bottom of the bottle to use
most of the solution.) You have now prepared 250 mL of Silver Thiosulfate spray.

. Label and date the solution: It's good practice to label the bottle with the contents and the mixing
date (e.g., “Silver Thiosulfate (STS) Solution - mixed on 2025-07-31") 11 . Also include “For research use
- not for food crops” on the label to prevent any accidental misuse. Dating the solution helps you
track its freshness.

. Use promptly for best results: The STS solution is most effective when fresh. Try to use it on the
same day or within 24 hours of mixing 12 . The efficacy will gradually decline over time. If you
cannot use all of it immediately, you may store the solution in a refrigerator (do not freeze it) to
slow down decomposition 13 . Even with refrigeration, aim to use the stored solution within about 3
to 7 days for maximum effectiveness 14 . Over time, you might notice the solution turning darker or
a slight precipitate forming; this means the active silver complex is breaking down 15 . Dispose of it
if you see significant discoloration or particles, as it's no longer fully effective.
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8. Keep it cool and dark: Whether in use or in storage, keep the STS solution out of direct sunlight and
high heat ¢ . Sunlight and warmth accelerate the breakdown of STS. If you're out in the field, store
the spray bottle in a shaded spot when not actively spraying. Always mix a fresh batch for critical
uses rather than relying on an old solution.

9. Dispose of any leftover solution safely: If you have STS solution remaining that you do not plan to
use within a week, it's best to neutralize it before disposal 17 . The simplest method is to add some
table salt (sodium chloride) to the solution - this will cause a chemical reaction that precipitates out
silver as silver chloride (you'll see a white cloudy substance form) 18 . Allow it to sit so the silver
solid settles, then you can filter or decant the liquid. The collected white solid (silver chloride) can be
wrapped in a plastic bag and put in the trash. The remaining liquid can be greatly diluted with water
and poured down the drain 18 . Do not pour concentrated STS solution directly down drains or onto
soil 19, as silver can be harmful to the environment in high amounts. By precipitating and removing
the silver, you minimize any environmental impact.

10. Store unmixed components properly: If you don't use the kit immediately or only use part of it,
keep Part A and Part B in their original bottles, tightly sealed, and stored in a cool, dark place (such
as a cupboard) 20 . The unmixed chemicals have a shelf life of about 12-24 months if stored
correctly 20 . Part A (silver nitrate powder) should remain dry and airtight; over long exposure it can
oxidize or clump, especially if exposed to light or moisture 21 . Part B (sodium thiosulfate solution)
should stay clear - if you ever see cloudiness or any microbial growth in it (unlikely if sealed), do not
use it. Always keep chemicals out of reach of children and labeled to prevent confusion.

By following these steps, you will have a correctly prepared STS solution ready to apply. Next, we'll cover
important safety precautions and then dive into detailed use cases demonstrating how to use the spray on
various plants.

Safety Precautions

Working with chemicals like silver nitrate and silver thiosulfate requires some basic safety measures. While
the quantities in this kit are small and the solutions, once mixed, are dilute, you should still handle them
with care. Keep the following safety guidelines in mind:

+ Avoid skin and eye contact: Silver nitrate will stain skin a gray or brown color (the stain is painless
but can take days to fade) 8 .If it gets in your eyes, it can cause irritation. Always wear gloves when
handling the powder or solution, and consider safety goggles, especially during mixing or spraying.
If any solution splashes on you, rinse the area with plenty of water immediately. In case of eye
contact, flush with water for several minutes and seek medical advice if irritation persists (bring the
chemical information along) 8 .

* Do not ingest anything from the kit: These chemicals are for external plant use only. Ingestion
can be harmful. Keep Part A, Part B, and the mixed solution away from food and drinks, and
definitely out of reach of children and animals 22 . Wash your hands after using the kit, even if you
wore gloves.
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+ Avoid inhaling spray mist: When you apply the STS spray, do so in a well-ventilated area or
outdoors. Do not breathe in the mist or spray it on yourself. It's best not to confine yourself in a
small, closed space while spraying 23 . If you're in a greenhouse, ensure some airflow. The quantities
we use are small and not highly toxic, but it's good practice with any spray to avoid inhalation.

Be mindful of surfaces and tools: The silver solution can stain surfaces (for example, it can leave
spots on concrete, wood, or fabrics). Spray plants away from valuable surfaces, or put down
newspaper/plastic if spraying indoors. Clean any equipment like measuring spoons or containers (if
you used any) with lots of water. The spray nozzle can be reused - after you finish, pump clean water
through it to flush out any residue, then store it.

Legal and food safety notes: This kit is provided for research and educational purposes only. It is
not a commercial agricultural product and is not approved for widespread use on food crops 24 .
If you experiment on plants that produce edible parts (fruits, vegetables), treat only a few plants and
avoid consuming the treated produce 25 . For example, if you spray a tomato plant or a few banana
clusters as a test, it's safest to not eat those specific fruits. Silver can remain as residues on or in plant
tissues. In cut flowers (like roses) this is not a concern for handling, but for fruits or leaves that
would be eaten, it's better to be cautious. If you must taste or use treated fruits, at minimum peel
them and wash thoroughly, and even then, it's better to err on the side of safety and keep treated
crops out of the food supply 25 . Never sell produce from STS-treated plants. The goal of the kit is to
learn and perhaps improve breeding or small-scale outcomes, not to bypass agricultural regulations.

Environmental caution: Do not pour leftover chemicals into garden soil or water bodies. As
described in the disposal step, neutralize and dilute before disposal. Silver ions can be harmful to
beneficial microbes and aquatic life if released in large amounts. Use the product in the
recommended small quantities and areas. The kit's scale (250 mL) is meant for treating a few plants
or a small area at a time, which helps contain its environmental footprint.

By following these safety precautions, you can use the STS spray kit with minimal risk. Always take your
time and work carefully, especially during mixing and application. Next, we will explore practical use cases
- step-by-step guides on how to apply the STS solution to various plants and what results to expect.

Use Cases and Application Guides

The following sections provide detailed use cases for the STS spray, covering a range of plants and
objectives. Each use case explains the scenario, why STS is useful, the expected outcomes, and exactly how
to apply the solution step-by-step. Whether you're a tomato farmer trying to prevent blossoms from
dropping in the heat or a plant breeder trying to induce flowers for hybridization, these guides will walk you
through the process from start to finish.

(Each use case is numbered and titled for easy reference. You can jump to the ones that interest you, or read them
all to get a broad understanding of STS applications.)
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1. Cucumber - Inducing Male Flowers on Female Plants (Hybrid Seed Production)

Use Case Overview: Many cucumber varieties, especially greenhouse or hybrid cucumbers, are
gynoecious - meaning they produce mostly (or only) female flowers. This trait is great for fruit production
(lots of cucumbers with few seeds), but it's a challenge for seed producers who need male pollen to fertilize
those female flowers 26 . Traditionally, seed breeders maintain separate male cucumber lines or use
chemical treatments to induce male flowers on a female plant. Ethylene in cucumbers tends to promote
femaleness, so by suppressing ethylene, we can shift the plant toward maleness 27 . Silver thiosulfate is
widely used by seed producers to induce male flowers on gynoecious cucumber lines because it's very
effective and less harmful to the plant than older methods (like high-dose silver nitrate alone) 28 29 ,
Essentially, STS “tricks” a genetically female cucumber plant into developing male blossoms by blocking the
ethylene that was keeping it female 29 .

By doing this, a breeder can get pollen from a line that normally wouldn't produce any. That pollen can then
fertilize female flowers (either on the same plant or another) to produce seeds. This technique allows even a
small farmer or breeder to produce their own hybrid cucumber seed or maintain a gynoecious line without
needing a separate male plant. In fact, STS has become a standard tool in cucumber breeding because it
reliably induces male flowers and is less phytotoxic (plant-stressing) than some other chemicals 28 . With a
bit of practice using the kit, you can produce pollen from all-female cucumber varieties for hybridization or
seed-saving purposes.

Expected Outcome: After STS treatment, a female (gynoecious) cucumber plant that would normally only
have female flowers will begin to develop male flowers (staminate blooms) at some of its nodes 30 31,
Research has shown STS can induce a high number of male flowers in such cucumbers 30 . You might
notice a slight slow-down in the plant's growth or minor leaf curling as a temporary side effect (a little stress
from the chemical), but this is usually brief 32 . Within a week or two, you should see clusters of male flower
buds forming. These induced male flowers will be fully functional (they produce viable pollen) and can be
used to pollinate female cucumber flowers 33 34 . The ultimate result is that you can set fruit (and thus
seeds) on cucumbers that otherwise couldn’t self-pollinate. For example, you could spray one gynoecious
cucumber plant with STS to get male blooms and use its pollen on a different gynoecious plant's female
flowers, or even pollinate itself if needed. The seeds produced will be the hybrid or selfed seeds you desire.

Application Guide (Cucumber):

« Stage to treat: It's best to apply STS before or at the early flowering stage of the cucumber plant
35 . Identify a healthy gynoecious cucumber plant that is about to form flower buds. Typically, when
the plant has ~4-6 true leaves, it will soon start showing flower buds in the leaf axils (where leaf
meets stem). The goal is to treat the plant just before the first female flowers would normally
appear, so that those nodes will develop as male flowers instead 35 . In practical terms, treat when
you see the hint of flower primordia or very tiny buds starting.

* Preparation: Ensure your STS solution is freshly mixed (ideally the same day of use) for maximum
potency 36 . Use a fine-mist sprayer to get good coverage. Plan to spray during the early morning or
late afternoon when temperatures are cooler 37 . This avoids any chance of leaf burn and allows the
solution to dry more slowly and be absorbed. Also, choose a day without imminent rain, as you want
the chemical to remain on the plant for a while.
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* Application Steps:

+ Isolate the plant if possible: If you have other cucumber plants that you don‘t want to affect, move
the one you plan to treat to a slightly separate area (or downwind in an open field) 38 . This is to
prevent any spray drift from accidentally getting on other plants, which could induce changes in
them too. If moving isn't feasible, be very careful with your spraying to target only the intended plant
(you could use a piece of cardboard as a shield for neighboring plants while spraying).

Spray the foliage and young buds: Lightly mist the cucumber plant, focusing on the growing tips
and leaf axils where flowers form 39 . You want to cover the areas on the stem where buds are
emerging. Spray the top and bottom of leaves near those axils as well. Continue until the leaves and
stems are just wetted - a fine coating - but not to the point of heavy drip. A thorough coating on
all potential budding sites is needed, as the chemical works where it contacts the tissue 40 .

Avoid spraying the soil: Try not to spray so much that it runs off into the soil. A little runoff is not
catastrophic, but we want most of the silver to stay on the plant where it's needed 41 . (Excess in the
soil is wasteful and could potentially be taken up by roots of nearby plants).

Allow the plant to dry in the shade: After spraying, do not expose the plant to bright direct
sunlight while the solution is still wet on the leaves 42 . Keep it in indirect light or shade for a few
hours until it dries. This prevents any chance of leaf scorch and also sunlight can start breaking
down the silver on wet leaves. Once it's dry to the touch, normal light conditions are fine.

(Optional) Repeat the spray 5-7 days later: Often one application is enough for cucumbers, but
some protocols suggest a second application about a week later to ensure continued ethylene
suppression if the plant is still in a critical stage of flowering 43 . Use your judgment: if after one
spray the plant is starting to produce male flowers, you may not need a second. If growth is vigorous
and new nodes are forming (and especially if you did the first spray quite early), a follow-up spray can
catch those new nodes. Do not over-spray beyond two applications - very high frequency or
concentration could cause phytotoxicity (stunted growth, brittle leaves) 44 . With the kit's moderate
concentration, one or two well-timed sprays are both safe and sufficient in most cases.
Post-treatment care: In the days after treatment, the cucumber plant might experience a slight
growth slowdown and the leaves or stems on treated areas could become a bit brittle or show minor
curling 45 . This is a mild, temporary reaction. Handle the plant gently during this time so as not to
snap any brittle vines or petioles. Ensure the plant is well-watered and not under additional severe
stress (e.g., extreme heat) while it's dealing with the chemical. Basically, pamper it a little - good
hydration, no heavy pruning, etc., for a week or so.

Observation: Within about 1-2 weeks, start checking for male flower buds developing 46 . Male
cucumber flowers are easy to identify: they grow on a slender stalk and lack the small swelling
(ovary) behind the petals that female flowers have. Often, cucumbers produce male flowers in
clusters. Look at the nodes (leaf axils) where you expected female flowers; if the treatment worked,
some of those will have male buds forming instead 46 . You may also still get some female flowers
on untreated parts or if the effect wasn't 100%, but usually you'll see a clear shift. This is the sign that
the plant’s sex expression was successfully altered by the STS spray.

Pollination: Once the male flowers open, you can collect their pollen to fertilize female flowers. Male
cucumber flowers typically open in the morning. You can either let them naturally pollinate female
flowers on the same plant (if any female blooms appear later, which sometimes they do once the STS
effect wears off), or pick the male flowers and dust their pollen onto female flowers of another plant
you want to pollinate. For seed production, you might have a second cucumber plant (female)
waiting - take a male bloom, peel back the petals, and gently touch the cluster of yellow anthers to
the stigma in the center of a female flower. Do this a couple of times for good measure. Mark the
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pollinated female flower (tie a string or use a tag) so you know which one to harvest for seeds later. If
you're pollinating the same plant’s later female flowers (selfing it), you've essentially allowed it to
pollinate itself.

+ Seed development: After successful pollination, the female flowers will develop into cucumbers with
seeds. Let those cucumbers mature on the vine until they're oversized and starting to turn color
(usually yellowish or orange - basically past the eating stage). Then harvest and extract the seeds.
Those seeds are the product of your induced male flowers fertilizing female flowers. If you crossed
two different plants, you'll get hybrid seeds. If you selfed the same plant, you'll get seeds that carry
on that line.

By using STS on cucumbers, you can produce seeds from lines that otherwise couldn't self-pollinate. This is
extremely useful for hybrid seed production and maintaining all-female lines 47 48 . It demonstrates how
dramatically ethylene can influence cucumber sex expression and how blocking it with this kit gives you
control. Gynoecious cucumber seeds are often sold with a few “male seeds” (mixed in) or a treatment to get
some males - with your STS kit, you are that treatment.

2. Papaya - Preventing Premature Flower Drop in Stress Conditions

Use Case Overview: Papaya trees can be quite sensitive to stress (like drought, high heat, or low humidity).
When stressed, papayas often respond by dropping their flowers prematurely - sometimes even before the
blooms fully open - a phenomenon known as flower abortion. This is a big problem for fruit set: if too many
flowers abort, there will be fewer papayas forming. For instance, in a heat wave or if the papaya gets too
dry, you might notice lots of buds yellowing and falling off. Ethylene is one of the hormones involved in
stress responses; a water-stressed papaya can experience a spike in ethylene which signals the plant to
shed some flowers (essentially the plant’s way of reducing its load during hard times) 49 50 . The idea with
STS is that if we temporarily block ethylene, we might help the papaya hold onto its flowers longer, giving
them a chance to get pollinated and set fruit instead of aborting.

Papaya plants can have different sex forms (male trees, female trees, or hermaphrodite flowers depending
on variety). Regardless of type, they all can suffer from flower drop under stress. By keeping the flowers
from falling off, we improve the chance that those flowers become fruits. Using STS on papaya isn't
common in routine farming (since STS isn't a standard horticultural product and papaya is usually grown in
warmer climates), but as a small-scale experiment or emergency measure, a kit like this could be applied
to a few trees to see if fruit retention improves during a rough period 51 52 .

Expected Outcome: If you properly apply STS during a stress period, you should observe that more
flowers remain on the papaya tree and proceed to fruit set rather than aborting 53 54 . In practical
terms, treated papaya flowers will have a longer window to be pollinated and develop into fruit. Flowers
that might have turned yellow and dropped early could stay green and attached longer 55 56 . If those
flowers get pollinated (either by natural means or hand pollination), they can develop into fruits, whereas
on an untreated tree they might never have had the chance. The benefit of STS will be most noticeable
under severe stress; under good conditions, papaya naturally holds most of its flowers anyway, so STS
might not make a big difference then 57 . But in an extremely hot, dry, or otherwise stressful spell, the
treated tree should retain a significantly higher number of flowers. Ultimately, you would expect more
fruits to start developing on the treated tree compared to an untreated one in the same conditions.
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For example, imagine normally during a drought a papaya tree drops 70% of its young flowers. With STS,
maybe it only drops 30%, keeping the majority. Those extra flowers can become fruits. The difference might
be that instead of, say, 5 fruits you get 10 fruits developing in that cycle. It essentially acts as insurance
during a stress event, bridging the gap until conditions improve.

Application Guide (Papaya):

* Stage to treat: Target the flowering period during an anticipated stress event. For instance, if
you know a drought or heat wave is coming (or has just begun), and your papaya trees have flower
buds or open flowers on them, that's the time to apply STS 58 59 . You want to get the treatment on
before the plant has aborted too many flowers. In a greenhouse scenario, if you expect conditions
(like very high temperatures or low humidity) that often cause flower drop, treat ahead of those
conditions. Essentially, treat before or during the stress, not after it's already over.

Which plants to treat: Choose a few papaya plants that are of fruit-bearing age (papayas flower and
fruit almost continuously once they mature). It's a good idea to have some untreated “control” trees
for comparison - maybe treat one or two trees and leave another one nearby untreated, so you can
really see the difference in flower retention 60 .

Application method: Papaya trees can be a few meters tall, so spraying is the most practical
method (dips aren't feasible on a tree, and trunk injection is beyond our scope). Use a hand-pump
sprayer for small trees or a backpack sprayer for larger ones. Make sure your STS solution is freshly
prepared and the sprayer is clean. You may need a ladder to reach flowers on taller papayas - safety
first, have someone hold the ladder if needed.

Application Steps:

Spray the flower clusters: Focus the STS spray on areas of the papaya tree where buds and flowers
are present 61 . Papaya flowers often form along the trunk, emerging at leaf axils on the upper part
of the trunk (in female or hermaphrodite papayas, the blossoms are usually attached near where
leaves are or were). Thoroughly mist those buds and open flowers - you want each developing
flower to get a light coating of solution 62 . The goal is to wet the petals and the base where the
flower attaches.

Also spray nearby foliage lightly: Spray some STS on the leaves that are near the flowers (above or
around the buds) 63 . Leaves will absorb some of the chemical and may help translocate it to
adjacent tissues. However, you don’t need to drench the entire tree or every leaf - focus mainly on
the flowering areas. A little on surrounding leaves is helpful, but avoid excessive spraying of foliage
far from any flowers.

Use a ladder or spray wand if needed: If flowers are high up, use a ladder carefully to reach them
or use a sprayer with an extension wand. It's important to be safe - do not lean out precariously to
spray. Only treat what you can reach safely 64 . If some flowers are too high to reach even with
available tools, you might skip those or consider only treating lower portions.

Coverage: Aim to get all the visible buds and flowers slightly wet. Papaya flowers are often
somewhat waxy and tubular in bud form, so ensure your spray hits them from different angles. You
might see some excess drip off; a little is okay but try not to waste too much solution.

* Frequency: In a high-stress scenario (like a week or two of intense drought or heat), one thorough
application may protect the current set of buds for around a week or so 65 . If the stress is
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prolonged (e.g., a month of drought conditions), you might consider reapplying every 1-2 weeks on
new developing buds 65 . Observe your tree - if after two weeks it's still very stressed and new buds
that formed post-spray start aborting, a second spray could help. But also monitor the plant’s
response: if you see the leaves developing grayish patches or looking unhealthy after the spray, that
might indicate some phytotoxicity or buildup of silver, in which case do not overspray 66 .
Avoid overspraying leaves: Papaya leaves are somewhat sensitive; try not to saturate them to the
point of runoff. A mild foliar “burn” or speckling could occur if leaves are heavily coated 67 . At the kit
concentration this should be minimal, but just be mindful. If your papaya is extremely drought-
stressed (leaves drooping badly), it's actually better to water the plant first and perk it up before
spraying STS 68 . A severely dehydrated plant might not circulate the chemical well, and its leaves
might get scorched more easily. So ideally, give a thirsty papaya a drink in the evening, and spray
STS the next morning when it's hydrated.
During the stress period: Keep the plant as healthy as you can aside from STS. Water it
appropriately (especially important for drought), maybe provide a little shade if feasible during a
heatwave, etc. STS is helping with the ethylene aspect, but the plant still needs basic care to get
through the stress. Think of STS as helping the plant hold onto flowers, but if the plant is so weak
from lack of water, it might not matter. So use in conjunction with other good practices (e.g.,
watering at night or early morning in a drought, mulching soil, etc.).
Observation: Over the next several days, watch the treated flowers versus what usually happens. On
an untreated papaya under severe stress, you'd normally see young buds turning yellow and falling
off before they ever open. On the STS-treated tree, you should see less of that yellowing/abortion
69 . Many treated buds should remain green and actually proceed to open into flowers rather than
dropping. The flowers might still eventually drop if not pollinated, but the key is they stayed on the
tree longer, giving a chance for pollination. You can enhance the outcome by hand-pollinating:
papaya typically pollinates at night by moths, but you can take pollen from a male flower (or a
hermaphrodite flower’s anthers) and transfer it to a female flower’s stigma with a small brush or
even by plucking a male flower and dabbing it onto a female flower 70 . Do this in the evening or
early morning. If pollination is successful, those flowers will start developing into fruit.
Fruit set and aftercare: With luck, you'll notice more young fruits (little papayas) beginning to form
on the treated tree compared to the control. Once a flower is pollinated and a fruit begins to develop
(you'll see the base of the flower swelling into a small papaya), ethylene’s role for that flower is
reduced - the plant naturally will try to hold onto the developing fruit 7! . By the time fruits are
thumb-sized, even if the STS effect wears off, the fruit is likely secure because other hormones
(auxins from the fruit) take over in preventing drop. You usually won't need to reapply STS once the
critical flowering window passes and fruits are set 72 . Continue normal papaya care (watering,
maybe a bit of fertilizer if needed due to stress recovery).
Caution at harvest: Do not spray STS on papaya flowers that are about to become fruits you'll
harvest soon. Since papaya fruit is eaten (often raw), you don't want silver residue on the skin. Stick
to applying STS during flowering when the fruits haven't formed yet, and allow enough time (weeks)
for any residue to dissipate before those fruits mature. If you did treat a flower that became a fruit, it
would be prudent to wash that fruit's skin thoroughly and perhaps peel it before eating (papaya is
usually peeled anyway). However, since this is an experiment, it's best to not consume fruits from
STS-treated flowers to be completely safe 73 . Use this technique for saving a crop in a pinch or
learning, rather than for routine fruit production.

Using STS on papaya in a targeted way can show you just how much stress-induced ethylene was affecting
your fruit set. If you see a clear difference (more fruits on the treated tree), it confirms that ethylene was a
key player in the flower drop. This could guide you in the future - for instance, you might focus on better
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watering or wind protection (anything to reduce ethylene-provoking stress) during flowering. While not a
common orchard practice, it's a neat demonstration that in extreme conditions, giving your papaya a break
from ethylene can preserve its reproductive success.

3. Rose and Floriculture - Extending Bloom Duration and Delaying Wilt

Use Case Overview: In the floriculture industry (cut flowers like roses, carnations, etc., and also potted
ornamentals), one major concern is ethylene-induced wilting. Many cut flowers are sensitive to even tiny
amounts of ethylene gas - exposure causes them to wilt faster, drop petals, or age prematurely 74 75,
Also, flowers produce ethylene internally as they age or if they’re damaged. For rose farmers or florists,
especially those shipping flowers long distances, it's crucial that blooms last long enough to reach the
consumer and still look fresh. STS has been used for decades as a post-harvest treatment to extend the
vase life of cut flowers by blocking ethylene action 76 . For example, treating cut roses with STS
prevents them from wilting when they encounter small amounts of ethylene during shipping 77 (such as
ethylene from vehicle exhaust or from other ripening produce nearby). In potted flowering plants like
geraniums or chrysanthemum, STS can prevent petal drop and bud blast (buds failing to open) during
transport or display, thereby improving their shelf life in stores 78 79 .

Our STS kit allows small-scale flower growers or even students to apply STS in a similar way, on a research
scale. Essentially, you can keep flowers fresh longer or study how blocking ethylene improves flower
longevity. This is useful not only commercially but also in experiments where you might want to observe
flowers without the interference of ethylene (for instance, in senescence studies).

Expected Outcome: Roses or other flowers treated with STS should wilt more slowly, have delayed petal
drop, and generally show an extended bloom life compared to untreated flowers 8 81 . For instance, if a
cut rose typically starts to bend and lose petals after 5 days in a vase, an STS-treated rose might stay
upright and keep its petals for, say, 7-8 days. In a scenario where cut rose stems are treated with STS before
storage, they can last several days longer in the vase 80 . You may observe that treated blooms remain
open and firm, whereas untreated ones in the same conditions start to bend or drop petals earlier
(especially if there's any ethylene around, like from old flowers or fruit) &' . In potted plants (like a blooming
geranium), STS might keep the flowers from shattering (falling) during the dark, stressful shipping period so
that when the plant arrives at the store, it still has most of its blooms intact 82 . Overall, STS treatment
should significantly improve the post-harvest life of ethylene-sensitive flowers.

Specific numbers: a classic result is STS can add several days to the vase life of cut carnations and roses 80 .
You might notice, for example, untreated roses start dropping petals or “necking” (bending at the stem just
below the flower) by day 4-5 if exposed to ethylene, while STS-treated ones stay perky through day 7 or
more. Treated potted chrysanthemums might retain almost all petals after a week in transit, whereas
untreated ones could lose, say, 20% of petals. These outcomes validate the use of ethylene blockers in
floriculture.

Application Guide (Roses/Cut Flowers):

There are two main ways to use STS in floriculture, depending on whether you are treating the flowers pre-
harvest (while still on the plant) or post-harvest (after cutting):
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A. Pre-harvest spray (for growers) - This is for scenarios like: you have roses in the field or greenhouse
and you want to delay their senescence on the plant or ensure they don't drop petals before you harvest
them for market.

* Timing: Spray STS about 1-2 days before harvest of the flowers 8 84  The blooms should be at a
mature stage but not fully open - for roses, this might be the tight bud or half-open stage.
Essentially, you want to treat shortly before cutting, so the silver is in the tissues when you cut and
store them.

* Method: Use a fine mist sprayer. Lightly spray the rose plants, targeting the flower heads and the
immediately surrounding leaves 85 . You don't need to soak the entire plant; primarily coat the
buds/petals and the bit of stem (peduncle) just below the bud 86 . This allows the solution to be
absorbed right where it's needed - in the flower tissues.

« Coverage: Spray until the buds are just wet. Avoid heavy runoff. It's fine if some mist hits the leaves
near the blooms, as those leaves can also absorb STS that will translocate to the flower.

* Dosage and scale: Our 250 mL kit could treat quite a number of rose plants if used judiciously.
Roughly, 250 mL might cover a small greenhouse section (perhaps 20-50 rose stems) when sprayed
directly on buds 87 . Adjust as needed; you just want a thin film on each target area.

« After spraying: When you harvest the flowers a day or two later, they will have silver in their petals
and sepals, which blocks ethylene perception. Handle and store them as usual (usually in cool
temperatures). The STS in their system will help them resist wilting and petal drop during storage
and transport.

* Note: If these flowers are going to someone (like a florist or customer), it's good practice to inform
that they were treated with a silver solution. They shouldn't put the stem water on edible plants, etc.,
since it contains silver (though the amount per stem is tiny). But generally, there's no visible
difference except the flowers last longer.

B. Post-harvest STS pulse (for cut stems) - This method is common in commercial floristry research and
practice. Immediately after cutting the flowers, you treat them in STS solution instead of just water.

* Pulse treatment: After harvesting your flowers (e.g., roses, carnations), place them in a bucket or
vase containing the STS solution instead of plain water for a period of time 88 . This is typically
done for a short duration (a “pulse” could be from 30 minutes up to a few hours, depending on
protocol). For example, a standard recommendation might be to let cut rose stems sit in STS solution
for 30 minutes to 1 hour.

« Concentration considerations: The STS solution from the kit is already at an effective concentration
for spraying. For a dip or pulse, floriculture guidelines often use a similar concentration. 250 mL
might not be enough volume to immerse many stems deeply, but you could make a slightly more
diluted STS bath in a larger container if needed (e.g., add the STS to an equal volume of water to get
500 mL).

* Process: Take a clean container, pour in STS solution. Immediately after cutting the flowers (or within
a couple of hours of cutting, while they're fresh), put the stems in this STS solution. Ensure the stem
ends are submerged a few inches. Keep them there for the desired pulse time (say 1 hour). Ideally,
do this in a cool area away from direct sun.

« After pulse: Remove the stems and transfer them to your normal storage container with water (or
water with floral preservative). Essentially, you've loaded the stems with silver during that pulse, and
now they can be handled normally. You don't leave them in STS indefinitely; you give a dose, then
back to water. This way, when they later encounter ethylene, they're already protected internally.
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+ Alternate method: If dipping stems is impractical (say you only have a spray, not enough STS to fill a
bucket), you could also spray the cut flower bunches. Place the cut flowers upright in an empty
bucket and mist the blooms and leaves with STS. Not as effective as uptake through stems, but still
helpful. However, the pulse method is preferred for maximum vase life extension.

+ Use case: A small grower might cut their roses in the morning, pulse them in STS for an hour, then
pack them for shipment. The recipients down the line (florists) will find those roses last longer and
are less sensitive to any ethylene they encounter.

* Expected results: Treated cut flowers won't outright last forever, but you should see a clear
difference in longevity. For a simple home experiment, you could try cutting a few rose stems,
treating half with STS (spray or pulse) and leaving half untreated, then putting them in vases side by
side. If a bit of ripe fruit (like a banana peel) is nearby to generate some ethylene, the untreated ones
will start wilting or dropping petals sooner than the treated ones. Treated flowers will also hold up
better if they get a whiff of, say, car exhaust or are stored in less-than-ideal conditions for a while.

For potted ornamentals (like geraniums, orchids, etc.): The concept is similar: you can spray the plant’s
blooms a day or two before shipping or displaying. We cover orchids and potted plants in other sections
(see Use Case 6 and 14), so here we focused on cut flowers and roses.

In summary, using the STS kit in floriculture is about preserving the quality of flowers by preventing
ethylene from triggering the natural aging processes. It's an excellent demonstration of hormone control:
you can physically see the difference in how long flowers remain beautiful 80 . This technique is one reason
why flowers at professional florists last longer - many large producers treat their blooms with anti-ethylene
agents. Now you can try that on a small scale with your own garden flowers or as a science project.

4. Banana Handling and Storage - Delaying Ripening

Use Case Overview: Bananas are a classic “climacteric” fruit, meaning they ripen rapidly with the help of
ethylene. Once a banana is harvested, it naturally starts producing ethylene, which triggers it to turn from
green to yellow (and eventually brown as it over-ripens). Commercially, bananas are often harvested green
and shipped under cool conditions to delay ripening; then they are exposed to ethylene gas at their
destination to induce uniform ripening for sale. Researchers have explored using ethylene blockers like 1-
MCP (1-methylcyclopropene) gas or silver thiosulfate dips to keep bananas from ripening too soon during
transport 8 9 . While our kit can't reproduce a full 1-MCP treatment, we can use STS in a small-scale way
on bananas to see its effect on the ripening process % . The idea is to treat harvested bananas with STS
and observe if they stay green (unripe) longer than untreated bananas in the same environment.

Expected Outcome: Bananas treated with STS should exhibit a slower ripening process - meaning they
remain green and firm longer than untreated bananas kept under the same conditions 91 92 . Specifically,
you would expect delayed yellowing and a longer period before the banana’s flesh softens. For example, if
untreated bananas at room temperature turn fully yellow and start getting brown spots in about 4 days,
STS-treated bananas might still be greenish or just turning yellow at 4 days, taking perhaps 6-7 days to
reach the same stage 92 . Essentially, STS should postpone the climacteric peak of ripening (the big burst of
ethylene and respiration that drives the rapid ripening). You might also notice that treated bananas have a
firmer texture for longer and the development of the sweet banana aroma is delayed (since aroma comes
with ripening). This experiment’s results can vary - bananas have a thick skin that might limit how much STS
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gets inside, and they produce a lot of internal ethylene - so STS won't stop ripening entirely, but it should
slow it down noticeably 93 .

To quantify: untreated bananas might start showing brown sugar spots on day 5, whereas STS ones might
only show those spots on day 7 or 8. Untreated ones might turn mushy by day 7, while treated are still firm-
yellow. Even a delay of 1-2 days is significant in produce handling. The effect won't be as strong as
refrigerating bananas (which can delay a lot but causes other issues like blackening of skin), but it's a
subtler demonstration of ethylene’s role.

Application Guide (Post-Harvest Bananas):

Since we're dealing with harvested fruit (not a growing plant), our approach is different from spraying
leaves. We'll either dip or spray the bananas with STS solution:

« Select fruit for treatment: Take a bunch or a cluster of freshly harvested green bananas 94 9 .
For a good test, use bananas that are mature (picked at the right stage where they could ripen fully -
usually full-sized but completely green). It's best to have one cluster to treat and another of the same
ripeness to keep as control (untreated), so you can compare side by side. This could be as simple as
splitting one hand of bananas into two groups.

Method of application:

Dip method: This is straightforward and ensures full coverage. Pour your STS solution into a bowl or
bucket deep enough to submerge the bananas (you might need to prepare a bit more solution or
use a small container to minimize volume - even a Ziploc bag can work as a “dipping chamber”).
Submerge the bananas (the whole fruit, peel and all) in the STS solution for about 1-5 minutes 9%
97 . This allows the solution to thoroughly contact the peel. If you have a whole hand of bananas
still connected, you might dip each side if your container isn’t large enough to do all at once. Make
sure all peel surfaces get wetted at some point.
Spray method: If you can't dip (say you have a big bunch still on its stem or limited STS solution),
you can lay the bananas on a rack or hang them and spray them with STS 98 . Spray until the peel is
uniformly coated and it's dripping slightly - essentially, “to the point of runoff.” Ensure you turn or
rotate the fruits to cover all sides. The goal is the same: get as much of the peel in contact with STS
as possible.

Brush or sponge: Another option (less uniform, but doable) is to use a clean sponge or brush, soak
it in STS, and wipe the banana peels with it 99 . This can be time-consuming, but if you have just one
or two bananas it's fine. Dipping is more uniform though.

After application: Remove the bananas from the solution and let them air-dry. Do not rinse them
afterward 100 - you want the silver to remain on/in the peel. Just place them on a drying rack or
paper towels. Dry them in a shaded area (not under direct sun), as direct sun might heat them up or
degrade the chemical 100 . They don't need to be perfectly dry to proceed to storage, but surface
water should evaporate.

+ Storage conditions: For the experiment, store the treated and untreated bananas in identical
conditions 107, Room temperature (~20-25°C, out of direct sunlight) is a good baseline because
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bananas ripen quickly at room temp. If you want to simulate a warmer transit, you could do slightly
warmer (like 27°C), but keep it the same for both sets. Don’t put them in the fridge for this test,
because cold itself will slow ripening a lot and could mask the STS effect (also cold can damage
bananas - they get grayish). The idea is to see the difference under normal ripening conditions. If
anything, a warm environment (but not extreme like above 30°C which might just cook them) will
amplify the differences because ethylene effects will be very active 102 . A typical approach: keep
them on a countertop away from sunlight. You could even put each set in separate paper bags (to
slightly concentrate their own ethylene) as long as both are bagged similarly - this can make
changes more apparent, but then you must open to check color periodically.

* Observation: Over the next several days, observe and compare:

« Color change: Note the peel color daily. Untreated bananas will start turning yellow, first a lighter
green then more yellow. Treated bananas should remain greener in that same timeframe 103 104
You can use a simple scale (e.g., 0 = fully green, 5 = fully yellow) to rate them each day. It's often
useful to take photos each day for side-by-side comparison.

« Firmness: Gently feel the bananas (with minimal squeezing to not bruise them too much). Untreated
ones will go from hard to a slight give to soft as days progress. Treated ones should stay firmer
longer 105 . You might quantify by a simple thumb pressure test (don't puncture, just feel resistance).

« Smell: Ripe bananas emit a strong sweet banana aroma. See if the untreated ones start smelling
“banana-like” sooner than the treated.

* Timing of spots: Brown speckles (sugar spots) are a sign of advanced ripening. Note what day those
appear on each set 106

A scientific way if available is measure pulp firmness with a penetrometer or measure weight loss (ripe fruit
lose moisture faster). But visually, color and firmness are easiest. You could also measure mass daily (ripe
bananas lose weight faster due to higher respiration - though both groups might lose water similarly if
environment is same).

* Results check: If STS is effective, you will see the treated bananas remain green or green-yellow
longer, whereas the untreated will be full yellow and then getting brown spots earlier 105 104 | For
example, on Day 4, untreated might be bright yellow with some freckles while treated are still
partially green. Treated fruit's texture should remain firmer for longer and the strong sweet smell of
ripe banana should come later 103 107 You can keep tracking until both are clearly overripe (brown/
soft) to see total shelf-life difference.

« Scientific note: Bananas have a thick peel which can limit STS absorption 93 . Also, bananas
produce a lot of ethylene inside as they ripen, and STS applied externally might not penetrate deeply.
So don't expect ripening to halt entirely; expect a delay. Some studies found STS delays banana
ripening but it's less commonly used than 1-MCP gas which penetrates better 108 . Still, even a visible
delay demonstrates the concept.

+ After a set period (say a week): Compare the end states. Perhaps the control bananas are overripe
(brown, very soft, likely mushy) while the STS bananas are only fully ripe or just slightly overripe 109 .
That would be a clear success - maybe a 2-3 day extension in edible shelf life. If the difference is
subtle, consider environmental factors or try a slightly higher concentration next time (though with
our kit, we use it as is).
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+ Document the outcome: If doing as an experiment, you can note number of days to reach certain
stages (e.g., days to first yellow appearance, days to edible ripe, days to brown spots, days to
inedible mush).

The banana test is a great visual demonstration for a classroom or personal curiosity. It shows that ethylene
is central to banana ripening, and by blocking its action with STS, we can slow down the process 110 . While
STS isn't used commercially for bananas (1-MCP is preferred and there are food safety considerations), the
principles are the same. This exercise should reinforce understanding of climacteric fruit ripening and how
controlling ethylene can extend shelf life.

(After the experiment, you can neutralize and dispose of any leftover STS as described earlier. And if you do decide
to eat any of the treated bananas, peel them - most silver will be on the peel - and perhaps rinse the fruit. The
small scale and one-time nature means any risk is quite low, but it's generally advised not to consume treated fruit
in these experiments.)

5. Tomato Crops - Reducing Heat-Induced Blossom Drop

Use Case Overview: Tomatoes are a beloved crop for many farmers and gardeners. One common issue is
“blossom drop” - when tomato plants drop their flowers without setting fruit. This often happens under
conditions of high temperature or other stresses (like very low humidity or nutrient stress). Essentially, if it's
too hot, the tomato’s pollen viability goes down and the plant often aborts the flowers. Typically, when
daytime temperatures soar above ~32°C (90°F) and nighttime temperatures stay above ~21°C (70°F),
tomatoes have trouble with pollination and will often shed their blossoms 111 112 | Ethylene is implicated in
this process; heat stress can increase ethylene production in the plant, which signals it to drop those
flowers (since from the plant’s perspective, they likely won't result in viable seeds due to heat) 113 114 The
result is fewer tomatoes, as you'll see dried-up flower stems on the plant where flowers fell off.

Using STS on tomatoes is a way to test if blocking ethylene can help the plant hold onto those heat-
stressed flowers longer, giving them a chance to pollinate and set fruit when conditions improve 115 . This is
not a standard farming practice (because STS isn't commonly used in fields), but it's an excellent small-scale
trial or a targeted intervention during an extreme heat wave. Think of it as a short-term measure to rescue
a crop’s fruit set under bad conditions.

Expected Outcome: Treated tomato plants should experience less blossom drop in hot conditions
compared to untreated plants 116 . In other words, a higher percentage of the flowers on the STS-sprayed
plants will develop into small tomatoes (fruit set) rather than falling off 176 117 . On untreated plants
during a heat wave, you often see many dried flower stems with no fruit (you might notice a little knuckle or
scar where each flower was - that's the abscission point). On STS-treated plants, you should see more of the
flowers staying attached and eventually starting to form fruit if pollination occurs 118 119 .

It's important to note: if temperatures are extremely high (above what tomato pollen can tolerate), even if
the flower stays on, the pollen might be sterile and fruit won't set unless pollinated later or assisted. STS
helps with flower retention, but fruit set also requires pollination. However, by keeping the flower around
longer, you extend the window in which pollination could happen (maybe when evening is cooler or if you
manually help). Additionally, some studies suggest STS might indirectly help pollen viability or the flower’s
receptivity by reducing ethylene - giving a slight boost to the chances of successful fertilization 120 .
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In practical terms, you might expect something like: untreated heat-stressed tomato plants set almost no
fruit (nearly all flowers drop), whereas STS-treated ones set some fruit. For example, where a control plant
might have only 2 tomatoes out of 20 flowers, a treated plant might set 6-8 out of 20 under the same heat
conditions - a notable improvement.

Application Guide (Tomatoes):

* When to apply: Apply STS prior to and during a heat stress period 121 . If, for instance, the weather
forecast shows a coming week of very hot weather while your tomatoes are flowering, spray at the
beginning of that hot period 121 . Alternatively, if you only learn of the issue once you see flowers
starting to drop, apply as soon as you notice the problem. The earlier in the stress you apply, the
better chance to save the flowers. It's best to spray in the early morning or late evening when
temperatures are a bit cooler 22 - this avoids additional stress to leaves and allows good
absorption (and also you avoid spraying at midday sun). Morning might be ideal because stomata
are open and the plant will take chemicals in well.

Which plants to treat: Target plants that are in full bloom or about to bloom - basically those with
flower clusters (trusses) present or opening 123 . If you have many tomato plants, you might treat a
block of them and leave another block untreated for comparison. If it's just garden tomatoes, maybe
treat half your plants and not the others. This will let you see the effect clearly.

Application Steps:

Spray the inflorescences (flower clusters): Using a handheld sprayer, mist the tomato plants
focusing on the flower clusters (also called trusses) 124 125 Ensure each open flower and buds in
those clusters get some mist on them. Also spray the stems of the cluster and the little stems
(pedicels) attaching individual flowers - these are where abscission happens, so coating them is
helpful.
Spray nearby foliage: Spray the leaves near the flowers, and the stems in that region of the plant
126 127  Ethylene is produced throughout the plant, and leaves can absorb STS and move it to other
parts. Pay special attention to the undersides of leaves around the flowering clusters because
tomato leaves have most stomata underneath and that's a good entry point 127 128 .
Avoid heavy runoff: You don’t need or want to drench the whole plant to the point of runoff 129 . A
light but thorough coating is enough - meaning leaves and flowers are moist but not with big
droplets pouring off. Over-spraying can cause nutrient leaching from leaves or minor burn, and
wastes solution.
Coverage area: Treat the upper part of the plant where flowering is happening 130 . Tomatoes often
have multiple flower clusters up the stem. If the plant is tall and already has some fruit on lower
clusters (from earlier, cooler conditions), you can mainly focus on the new clusters forming higher up
or any current blossoms. If the plant is shorter and all clusters are present, cover them all.
Reapplication: If the heat wave or stress lasts more than a few days, plan for a second application
about 5-7 days after the first 31 . This is because the initial STS effect might wane after a week,
and new flowers may be coming. However, if after a few days the extreme heat passes (temperatures
normalize), you likely don't need to re-spray. Do not spray more frequently than weekly on tomatoes
unless absolutely needed - although phytotoxicity on tomatoes is generally low with STS, more is not
always better.
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+ During the heat wave: Continue good agronomic practices to whatever extent possible 132 . STS will
help with ethylene internally, but if the plants are wilting every afternoon from lack of water or
extreme sun, that physical stress can still cause issues. Keep the plants well-watered (morning deep
irrigation so they're hydrated through the hot day). If you can, provide some shade during peak sun
hours (even 30% shade cloth can reduce blossom drop in extreme heat). Think of STS as one tool in
the toolbox - combine it with these cultural practices for best results 133 . Also, avoid any other
stresses like over-pruning or heavy fertilization during the heat.

Observation: Compare flower retention on treated vs untreated. On untreated plants, heat-stressed
flowers often turn yellow and fall off at the joint (abscission zone) - you'll see that little knuckle left
behind and no flower 134 135, On STS-treated plants, you should see more flowers staying green
and attached even in the heat 36 137 . They might still look a bit limp during the hottest part of the
day, but they don't drop off. This is a good sign. Watch those flowers in the evenings or next
mornings - if pollen is somewhat viable, you might see some of them set fruit.

Aid pollination (optional): In very high temperatures, tomato pollen can be sterile or sticky
(tomatoes are normally self-pollinating but require a jostle). You can give them a “fighting chance” by
helping pollination. Gently tap or shake the flower clusters in mid-morning daily to help pollen drop
onto the stigma, or use an electric toothbrush against the stem to mimic the buzz of a bee (buzz
pollination) 138 139 Do this on treated and untreated to be fair, but the treated ones have more
flowers still around to pollinate. If any viable pollen exists, this can improve fruit set.

Post-heat wave: Once cooler weather returns, observe the fate of the flowers that were retained.
Many of those that held on should begin to develop into small tomatoes (fruit) over the next several
days if pollination took place 140 141 You might find tomatoes setting on clusters that, without STS,
would have been empty. Mark a few treated clusters and untreated clusters at the start, and then
count fruits after a couple of weeks. For example, maybe on a treated plant 4 out of 5 flowers in a
cluster set fruit, whereas on an untreated similar cluster only 1 out of 5 did. This is exactly the kind of
outcome you're aiming for. In research terms, you'd calculate fruit set percentage (e.g., 60% on
treated vs 20% on control) 142,

Phytotoxicity note: Tomatoes generally handle STS fine. You might later notice some tiny gray or
dark specks on leaves where spray dried - that's often just silver deposits and usually doesn’t harm
the leaf 143 . Extremely high concentrations of silver can sometimes cause a slight gray sheen on
leaves, but with our kit's levels and a couple sprays, it's typically negligible. The plant’s growth should
continue normally once the stress is over (if anything, having more fruit might slightly tax it, but
that's a good problem!).

By using STS, you effectively told the plant “Don't give up on those flowers yet!” during the heat wave. The
ultimate measure of success will be if you harvest more tomatoes from the treated plants than you
otherwise would have. This use case highlights how ethylene is involved in tomatoes’ response to heat -
blocking it can mitigate one aspect of heat stress (flower drop). It's a valuable technique for researchers
studying heat tolerance and can be a handy trick for growers facing an unusually hot spell during the
flowering of their crop.

6. Orchids and Ornamentals - Hardening Plants Before Shipping

Use Case Overview: Orchid growers (especially of Phalaenopsis moth orchids, the popular kind sold in
stores) often face a problem: bud blast and flower drop during shipping. Orchids are usually transported
from nurseries to retail outlets over days in a dark, boxed environment. The stress of packing (no light,
fluctuating temperature, jostling) causes the orchid to produce ethylene, which in turn can make unopened
buds shrivel and fall off and even cause open flowers to drop prematurely 144 145 It's disheartening: a
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plant that left the nursery full of buds might arrive at a store missing many of them (they blasted in transit),
reducing its beauty and value.

STS is used experimentally as a way to “harden” orchid plants against shipping stress by blocking ethylene

146 | Essentially, you treat the plant before shipping so that when it's sealed in a box and starts producing
ethylene (from the stress), it doesn’t respond to that ethylene - thus keeping its buds intact. This concept
extends beyond orchids to other ornamental plants that suffer similar issues (some growers treat
poinsettias or geraniums with anti-ethylene agents to prevent leaf drop or petal shatter in transit). We
touched on floriculture earlier for cut flowers; here we focus on whole potted plants, especially orchids,
since they are a prime example.

Expected Outcome: STS-treated orchids should experience significantly less bud blast during and after
shipping 147 . In practical terms, more buds will remain green and plump and go on to open into flowers at
the destination, instead of yellowing and dropping off en route 147 148 . Open blooms on the plant should
also stay attached longer and not drop prematurely. Overall, the plant will look healthier and more in-bloom
after the rigors of shipping. For example, if normally 30% of buds on a Phalaenopsis might yellow and drop
after a week in a dark box, with STS maybe only 0-5% drop - nearly all buds stay intact (this is based on
research where STS prevented nearly all bud loss in shipped Phalaenopsis) 149 150,

So an orchid that would have arrived with, say, half its buds blasted might arrive with almost all still ready to
open. The open flowers that were present at shipping time also are less likely to have fallen off. Essentially,
the treated orchid looks like it hardly suffered from shipping, whereas an untreated might have obvious bud
loss or a few fewer blooms.

This means a better display at the store or home, and longer-lasting blooms for the customer. It's akin to
giving the plant a vaccine against one of shipping’s major stresses.

Application Guide (Phalaenopsis Orchid Example):

* Timing: Apply STS one or two days before shipping the plants 157 152 . You want the silver present
in the plant’s tissues by the time they go into the box. In a nursery, you'd typically treat the crop 1-2
days before the scheduled shipment date.

+ Identify target plants: Focus on plants that have developing buds and open flowers - basically
those ready to sell. Phalaenopsis orchids usually have a long spike (or two) with many buds and
perhaps a few open blooms at the tip. These tender buds are most at risk of blasting 153 154 | If
some orchids are not yet in bud or are finished blooming, they don’t need treatment.

* Application Steps:

« Spray the flower spikes thoroughly: Using a mist sprayer, coat the entire inflorescence (flower
spike) - that includes all the buds, any open flowers, and the green spike stem itself 155 156, Also
spray a bit on the top leaves of the orchid 155 157 , The leaves will absorb STS and can help
translocate some to the spike. You want to see the buds get a fine mist on them; since orchid buds
have a waxy surface, ensure you spray until you see them slightly wet.

18


file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=STS%20is%20used%20experimentally%20as,focus%20on%20whole%20potted%20plants
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Expected%20Outcome%3A%20STS,some%20research%20where%20STS%20spraying
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Expected%20Outcome%3A%20STS,some%20research%20where%20STS%20spraying
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=more%20buds%20will%20open%20into,Phalaenopsis%20during%20simulated%20shipment
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=should%20also%20stay%20attached%20longer,Phalaenopsis%20during%20simulated%20shipment
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=blooms,Phalaenopsis%20during%20simulated%20shipment
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Application%20Guide%20
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Timing%3A%20Apply%20STS%20one%20or,they%20go%20into%20the%20box
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Identify%20%20target%3A%20%20Focus,most%20at%20risk%20of%20blasting
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=usually%20have%20long%20spikes%20with,most%20at%20risk%20of%20blasting
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Spray%20the%20flower%20spikes%20thoroughly%3A,on%20larger%20buds%20if%20needed
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Spray%20the%20flower%20spikes%20thoroughly%3A,the%20center%20of
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Spray%20the%20flower%20spikes%20thoroughly%3A,on%20larger%20buds%20if%20needed
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=inflorescence%20,as%20it%20can

* Ensure coverage on buds: Buds often have a waxy cuticle. Spray from multiple angles so that all
buds are slightly moistened 158 159 . You can even take a small piece of sponge or cotton, dip in STS,
and dab larger buds if you worry spraying didn't coat them fully (optional).

Avoid pooling in the crown: Orchids (Phalaenopsis especially) hate having water sit in their crown
(the center where new leaves emerge) because it can cause rot 160 161 | While spraying, you can
gently shield the crown with your hand or tissue, or after spraying, use a paper towel corner to blot
any liquid that collected in the crown. Be careful not to damage any new leaves. Essentially, don't
pour STS into the plant - targeted misting of spikes shouldn’t put much liquid in the crown, but
check anyway.

Allow to dry: Let the plant dry in normal growing conditions (just avoid direct blazing sun on wet
leaves, which is generally a rule with any spray) 162 163 _ Within an hour or so the plant should be
dry.

Packing and shipping: Pack the orchid as usual for shipment. Typically, a clear sleeve or wrap is
placed around the plant to protect blooms, then it's boxed. With STS in its system, when it goes
through the dark transit and experiences bumps, it will still produce ethylene internally, but the
buds won’t respond to it like they normally would 164 . So, they remain attached and healthy
through the journey.

Observation at destination: When the orchids are unpacked after, say, 3-5 days in transit, the STS-
treated orchid should have most if not all buds still green and plump, and those buds should
eventually open into flowers 164 165 Untreated comparison plants would likely show some yellow,
shriveled buds that fall off with a slight touch (i.e., bud blast). Also, treated open flowers are less
likely to have dropped. Note: STS doesn't prevent all forms of stress damage - if the plant got too
cold, for example, that's another issue - but for ethylene-related dropping, it's very effective 166 .

For other plants:

Geraniums/Begonias (transport): You can similarly spray the whole plant lightly, focusing on
blooms, a day before trucking them to market 167 . They will hold their flowers better and have less
petal shatter on arrival. (Geranium petals are notorious for dropping in bumpy rides; STS helps them
stay on.)

Easter Lilies (greenhouse bud stage): Spraying young buds with STS can reduce bud abortion
caused by ethylene (which sometimes is used via ethephon to control height, ironically causing some
bud drop) 168 .

Other ornamentals: Any plant known to drop buds or flowers from ethylene could in theory benefit.
Even some foliage plants that drop leaves under stress (like ficus) - though STS on large trees is
impractical. But conceptually, it's similar.

Safety note (for orchids specifically): Some very sensitive orchid species might get minor leaf or
petal spotting from silver deposits. Phalaenopsis has been tested with ~0.5 mM STS spray (which
is around what our kit makes) and showed good results without damage 769 170, If you have
rare or extremely valuable orchids, you might test on one first. Check after a few days if petals got
any tiny black or gray specks (which would indicate silver deposition). Usually it's not noticeable.

* Aftercare: Once the plants are delivered and put on display, there's no special care needed from that
point due to STS 171 . The silver in them won't harm them; in fact silver has mild anti-microbial
properties which can even be a bonus (helping prevent some rot in flowers). The end customer
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doesn’t need to do anything different. Perhaps one could advise not re-using pot water on edible
plants, but generally people don't do that anyway. The amount of silver per pot is minimal.

« Lifespan: The silver effect will slowly diminish, but by the time buds are all open and blooming, the
need for ethylene blocking is less (open flowers on display might still benefit, but usually the
environmental ethylene isn't as high as in a closed box). The plant will continue to bloom normally;
any slight delay in natural senescence is a good thing in this context.

This application underscores STS's role as a protector of ornamentals under stress. It ensures that the
grower’s hard work in producing all those buds isn't undone by last-mile ethylene damage. For a small
grower shipping a batch of orchids to a distant market, this kit could mean the difference between arriving
with 50 perfect blooms vs. half of them lost 172 173 | For learning purposes, it's also a great demonstration
of how preventing a hormone action (ethylene) can maintain the aesthetic quality of plants. Essentially,
you're seeing how blocking one hormone (ethylene) lets the plant's other processes continue without
“aging"” signals interfering, which is very tangible when you count the buds that didn't fall.

7. Petunias and Flower Senescence Studies - Prolonging Decorative Value

Use Case Overview: Petunias are often used in scientific research as a model for flower senescence
(aging). They have big, easy-to-handle flowers, and once pollinated or after a few days of life, they wilt and
die back. Ornamental petunias (like those in hanging baskets) also benefit if their bloom life is prolonged.
Ethylene is a major trigger for petunia flower senescence - for example, if you pollinate a petunia flower, it
will produce ethylene and wilt within 24-48 hours after pollination 174 175 . By treating petunia flowers with
STS or similar ethylene blockers, we know we can significantly delay their senescence 7> 176 | This is
useful both for keeping their ornamental value (flowers stay open longer) and for research (to study the
biology of flower aging without ethylene's influence).

Expected Outcome: STS-treated petunia flowers should stay open, turgid, and fresh much longer than
untreated ones 177 . For a petunia bloom that normally lasts about 5 days before wilting, STS might extend
it to, say, 7-9 days 177 . If a petunia is pollinated, an untreated flower might collapse in 1-2 days, whereas
an STS-treated flower will ignore the pollination signal (ethylene) and remain perky for several more days
as if it weren't pollinated 178 179, Essentially, we are turning off the plant’s “time to die” signal for that
flower, so the petals live an extended life. In fact, researchers have shown STS can double the vase life of
petunia flowers by blocking ethylene perception 180 181,

So practically, if you spray half of a petunia’s flowers with STS and leave half, you'll see the treated ones stay
colorful and upright while the others start wilting and browning days earlier. This has ornamental value (a
hanging basket stays in full bloom longer) and is a clear demonstration of ethylene’s role.

Application Guide (Petunias):

You can do this with cut petunia flowers or the whole plant. Let's describe a scenario for a whole plant
(which could mimic what a small farmer or gardener might do, or a student's project):

+ Identify blooms to treat: Pick some newly opened petunia flowers to treat 82 . Petunia blooms
are best treated soon after opening, because older ones might already be on their way out. If you
have multiple petunia plants or many blooms, decide which you will treat and which you will use as
controls (untreated). It's good to have a few of each for comparison 183 .
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* Application Steps:

* Spray or dip the flowers: You have two main approaches:
o Spray method: Use a fine mist to spray the petunia plant, focusing on the flowers and buds
184 185  Petunia petals can be a bit water-repellent (velvety), so ensure a fine mist that
clings. Spray until the petals are just wet; you might see the drops bead slightly but try to get
some to absorb.

o Dip method: This works if you have cut flowers or you don’t mind removing a few blooms.
Harvest a few open petunia flowers (cut them with a short stem) and dip their corollas (the
entire flower head) in the STS solution for a few seconds 186 187 . Then you can place these in
water as a “vase life” test, or even reattach them loosely to the plant (not practical usually, so
better to just observe in cups). Dipping ensures good contact because the entire petal surface
and reproductive organs get soaked in STS.

o You can do both: spray some on the plant, and separately dip some cut blooms to simulate
vase scenario.

+ Coating key areas: If spraying on the plant, try to get the mist inside the flower as well (where the
stigma and anthers are), since that area produces ethylene upon pollination. Also spray buds that
are about to open, as treating them will affect them once they open.

Frequency: If you spray once on existing flowers, those flowers are protected. But note that if the
plant continues to produce new flowers over time, those new ones won't have the STS unless you
spray again periodically 188 . In a research context, you might spray once at time zero and then focus
on those treated flowers’ longevity. In an ornamental context, one might spray weekly to keep
covering new blooms. But one treatment should suffice to prove the effect on the treated cohort of
blooms.

Avoid excess runoff: It's fine if some STS gets on leaves - petunias are not too sensitive, and a little
on leaves won't hurt (and could help if leaves produce ethylene). But you don’t need to drench the
foliage. Focus on flowers. A little drip is okay, but mainly we want the chemical on petals and the
calyx (green base of flower).

Optional Experiment Ideas:

Pollination test: On the plant, take one flower (that will remain untreated) and one flower (that you
have treated with STS), and manually pollinate them 189 19 _Use a small brush or even rub anthers
onto the stigma to ensure pollination. Normally, the untreated flower, if pollinated, will noticeably
wilt by the next day or two (pollination triggers a big ethylene surge in petunias). The STS-treated,
pollinated flower should stay fresh, essentially “ignoring” that it was pollinated, for several extra days
191 192 This dramatic difference is a classic demonstration in plant physiology labs. You might see
the untreated one’s petals flopping and browning while the treated one is still open and colorful.

General vase life test: Take a few treated flowers (cut them after treatment) and a few untreated
flowers, put them in simple water vases, and observe how long each lasts 193 . The treated ones
should outlast the untreated. You could also put a ripe banana near them to supply ethylene and
really test them - untreated ones will die much faster with a banana nearby, treated ones will be far
less affected.

* Observation: Treated petunia blooms will remain vibrant and turgid (not limp) for longer than
untreated 194 . Petal color stays bright, edges don't brown as quickly, and they don't flop over.

21


file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Application%20Steps%3A
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Spray%20or%20dip%20the%20flowers%3A,the%20petals
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Spray%20or%20dip%20the%20flowers%3A,end%20if%20you%20cut%20them
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Petunia%20petals%20are%20a%20bit,in%20the%20STS%20solution
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=taken%20up%20by%20petals%20and,unless%20you%20spray%20again%20periodically
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Experiment%20ideas%3A
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Pollination%20test%3A%20On%20a%20plant%2C,the%20untreated%20pollinated%20flower%20shrivel
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=stigma,treated
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=untreated%20flower,treated
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=General%20vase%20life%3A%20Put%20cut,The%20treated%20ones%20should%20outlast
file://file-VJHqRhwgBncS33Z4SEiYKZ#:~:text=Observation%3A%20Treated%20petunia%20blooms%20will,to%20deadhead%20the%20wilted%20flowers

Eventually, of course, they will age - STS postpones the inevitable but can’t stop it forever (once the
effect wears off or the flower ages by other means, it will die) 194 195 . But you'll notice a clear delay.
If you treated a whole potted petunia, you may get a few extra days of full bloom display before you
see flowers wilting that you need to remove (deadhead) 194 19 ,

Grower application: A small-scale grower or a nursery could mist petunia baskets with STS before
shipping or sale so that the blooms last longer for the customer 197 . This isn't commonly done in
industry (because of cost and complication for mass production), but conceptually it's similar to what
is done with some other bedding plants that are treated with anti-ethylene for longevity. For you, it's
an interesting trial that shows what could be done.

Scientific insight: This use clearly demonstrates that ethylene is a key hormone causing flower
death in petunias (and many other ornamentals). By blocking ethylene, we directly extend the life of
the flower 198, It's a textbook example: petunia has been extensively used in research for this
reason, and STS is so reliable at delaying petunia senescence that labs often use it to tease apart
which parts of the process are ethylene-driven vs not 19 199 | For instance, if an STS-treated flower
still dies, it might be due to non-ethylene factors, but in most cases STS dramatically prolongs it,
showing ethylene was the main trigger.

After the experiment: Any treated plants can continue normal care. Petunias aren't particularly
sensitive to silver long-term; the leaves might hold some silver but it doesn't noticeably hamper
growth in the short term 200 . Over the season, the plant will outgrow any effect as new growth isn't
treated (unless you keep treating). Silver could accumulate in soil slightly if done a lot, but one or two
sprays on ornamentals is fine. If the plant eventually goes to compost, note that there's a trace of
silver in those treated flowers, but again very minimal.

In summary, using the STS kit on petunias (or similar ephemeral flowers like calibrachoa, morning glories,
etc.) can prolong their decorative value and is a vivid demonstration of hormone physiology. It highlights
how controlling ethylene can keep a flower “young” longer. From a practical view, it means less frequent
deadheading and possibly longer flowering displays for gardeners, and from a science view, it confirms
ethylene’s role in signaling the end of a flower's life.

8. Tobacco Plants - Investigating Leaf Senescence and Stress Responses

Use Case Overview: It might seem odd to include tobacco (Nicotiana tabacum) here, but tobacco is a
widely used model plant in scientific research. Researchers study tobacco leaves to understand leaf
senescence (aging) and the role of hormones in that process. Ethylene is known to accelerate leaf
senescence in many plants, including tobacco 207 202 | For example, adding ethylene to a mature green
tobacco leaf will cause it to lose chlorophyll (yellow) faster. Conversely, blocking ethylene can slow that
process 203 204 Also, tobacco plants have clear developmental stages and flowers, so they can be used to
test how inhibiting ethylene affects whole-plant aging or responses to stresses like drought or pathogens
(where ethylene is often a signal for the plant to shed leaves or otherwise respond).

Using the STS kit on tobacco is mostly a research application rather than a farming one. But it can be very
illustrative: for instance, you can keep detached tobacco leaves greener longer, or see if a whole plant stays
youthful longer when ethylene is suppressed. A high school or college project might involve treating
tobacco to see differences in aging or combining it with a stress to see if STS helps the plant cope.
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Expected Outcome: If you apply STS to tobacco leaves or plants, you should observe delayed yellowing
and aging of those tissues compared to untreated controls 205 206 . For example, an experiment might
have some tobacco leaf discs or detached leaves in a chamber - the untreated ones turn yellow due to
ethylene, while STS-treated ones stay green longer 205 207 . On whole plants, you might find that the
treated plant retains its older leaves a bit longer (they don’t yellow and drop as early) and could potentially
have a slight extension in overall life or yield. If the plant is flowering, STS might also extend flower life
slightly (tobacco flowers are small, but they do senesce after a few days; STS could make them last a bit
longer). In terms of any yield, if one were looking at something like seed yield or leaf weight, a treated plant
might maintain photosynthesis longer which could translate to a bit more growth or late-season fill.

The effects on whole tobacco might not be extremely dramatic in normal conditions - it's more noticeable if
you impose a stress or do detached leaves. But you would expect, for instance, that a treated older leaf
stays green while an untreated one on the same plant or a control plant turns yellow and drops.

Application Guide (Tobacco):

There are a couple of ways to do this, depending on what you want to observe:

« Leaf disc or detached leaf experiment (lab style):

+ Cut equal-size healthy green leaves from a tobacco plant (or even use leaves from grocery store
Nicotiana or any relative if available) 208 209

* Place one leaf (or several leaf discs punched out with a cork borer or scissors) in a petri dish or
shallow tray with just water, and another similar leaf/discs in a dish with STS solution 209 210,
Essentially, one set gets no ethylene blocker, the other does. Keep them in a lighted area (to mimic
day conditions) or at least same light for both.

« Optionally, to really test ethylene’s effect, you can add something that generates ethylene to both
setups - for example, put a ripe banana or apple in a closed container with the leaves (not touching
them) to flood them with ethylene 211 . Or you can apply a drop of ethephon (which releases
ethylene) to the water of the control. But even normal aging will involve some ethylene.

« Watch over days: the untreated leaves will start losing green (yellowing) quicker, whereas the STS-
treated ones remain greener 212 213 You can measure greenness by eye or with a SPAD meter if
available. Typically, within a few days differences show up.

* This controlled demonstration shows directly that STS delays senescence in isolated tissue.

* Whole plant spray experiment:

+ Grow two similar tobacco plants (could be in pots or in the field). When they reach a stage where
lower leaves would normally start to yellow (often around flowering time, or you can induce it by
giving less nitrogen for a bit), plan the treatment 214 215,

+ Spray one plant thoroughly with STS - cover leaves (top and bottom), stems, etc. 216 217 The other
plant is your control (spray it with plain water perhaps at the same time to account for any watering
effect). Do this in the morning or late afternoon to avoid any leaf burn and allow absorption.

« If you want, impose a stress after spraying: for example, give both plants a mild drought by not
watering for a while (not to death, just enough to encourage some leaves to age) 218 219, Or maybe
give them a heat stress if possible. The idea is to trigger a scenario where ethylene would make the
control plant shed leaves or yellow, to see if the STS plant copes better.
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+ Over the next week or two, observe: The STS-treated plant's older leaves should stay green longer
than those on the control 220 221 On the control, you might see the bottom few leaves turn yellow
and drop; on the treated, those same positions remain green or at least drop later 220 221 | If the
plants are flowering, note if the treated plant's flowers last a bit longer (tobacco flowers open at
night and last a couple days; maybe treated ones could stay open an extra day).

« If measuring, you could compare chlorophyll content of leaves or count how many leaves drop off
each plant over time. Treated plants might retain an extra leaf or two that the other lost.

« If you gave a stress like drought, see if the STS plant shows less severe response: e.g., under drought
a control might suddenly yellow many leaves, whereas the STS plant may only yellow a few (because

normally drought triggers ethylene which accelerates senescence, and STS muted that signal) 218
222

* Also, observe any other growth differences: It's possible the STS-treated plant might stay a bit more
vegetative (ethylene also can promote certain aging aspects). For instance, tobacco is annual; if you
blocked ethylene entirely, maybe it would hold leaves longer at the end of its life, possibly
influencing seed set slightly. These are nuanced and might need longer term observation.

* Flower aspect: Tobacco has clusters of pink tubular flowers. They usually last a few days. Try

spraying one plant’s flowers with STS to see if they remain open longer than on an untreated plant

223 224 | The effect may not be as dramatic as petunia (because tobacco flower senescence is not as
strictly ethylene controlled), but it's still educational to check.

+ Observation summary: In a successful trial, treated tobacco leaves remain green/fresh while
control leaves show senescence (yellowing, browning) earlier 225 226 . If you measure, you might
find higher chlorophyll content in treated leaves after X days. Treated plants may drop fewer leaves
or maintain canopy longer. If you measure something like “days to 50% leaf yellowing” between
treated and untreated, treated should be longer.

« Agronomic angle: For a farmer, tobacco leaf is the crop. If leaves die or drop too fast (like in adverse
conditions), yield suffers (less leaf to harvest). In principle, STS could be tested in research to see if
ethylene inhibitors can keep leaves healthy longer to maximize yield and quality before harvest 227

228 | It's not practically done (due to cost, regs, alternatives), but conceptually it's similar to breeding
for “stay-green” traits. Many crops have a stay-green trait correlated with yield under stress; often
that's linked to reduced ethylene production under stress. STS can simulate a stay-green effect by
blocking ethylene’s senescence signal 229 . So your experiment could tie into that concept.

« Combination experiments: You could also test STS's effect on, say, disease response. Some
pathogen attacks cause ethylene burst leading to local leaf drop as a defense. If you had more time,
you could see if STS-treated plants react differently to a disease or to wounding, etc. (Ethylene often
orchestrates some defense, so blocking it can sometimes make plants more susceptible to disease,
which is an interesting flip side - but that's beyond our scope here).

In summary, using STS on tobacco is mostly about demonstrating delayed leaf senescence. It's not
something a farmer would do on a field of tobacco (imagine spraying all those big leaves with silver - not
economical or allowed), but it's an important scientific demonstration. It underscores ethylene’s role in
aging: block ethylene, and leaves hold onto their green a bit longer, and plants may not “give up” as quickly
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under stress. The knowledge gained can be applied to understand crop stress responses (e.g., maybe
breeding for less ethylene production could help crops like wheat or corn stay green under drought, etc., a
concept indeed being researched) 227 . For an individual doing the experiment, it's a satisfying visual - one
set of leaves stays alive longer, clearly due to the treatment, showing hormones at work.

9. Wheat and Cereal Crops - Evaluating Flowering and Yield under Heat/Drought Stress

Use Case Overview: In grain crops like wheat (also rice, maize, etc.), high temperature and drought around
the flowering period can severely reduce yield. A lot of this is because stress causes flowers (florets) to abort
or not set seed (grain). Ethylene is one of the signals that can be overproduced under such stress,
potentially leading to premature aging of the florets or even the plant, which contributes to yield loss 230

231, Researchers often try to improve stress resilience of cereals; one approach is to see if blocking
ethylene can mitigate yield loss. Using STS in small research plots or greenhouse experiments can help
determine if ethylene is a key player in those stress responses 232 233 | Essentially, if treating plants with
STS under stress results in more seeds than untreated, it suggests ethylene was causing some of the yield
reduction.

For example, in wheat, a heat wave during flowering can cause something called “floret sterility” - the
flowers don't fertilize and thus no grain forms. If STS treatment results in more grains forming despite the
heat, that indicates blocking ethylene helped, meaning ethylene was part of the problem 234 235 Similarly,
stress can cause the plant to prematurely senesce, but STS might help keep it reproducing a bit longer.

Expected Outcome: In a treated cereal (like wheat) plot experiencing stress, you would expect improved
flowering success and possibly higher seed set compared to an untreated stressed plot 236 . This could
manifest as more grains per ear (spike) in wheat, or more ears per plant if STS prevented the loss of tillers
or something. Essentially, STS-treated plants should behave more like they would under normal, unstressed
conditions - not “giving up” on reproduction as easily in response to stress 237 238 . Conversely, untreated
plants under stress might show many empty florets or aborted grain sites. If the stress is not severe or
ethylene isn't a big factor, you might see little difference; but if you observe any significant improvement in
yield components in the treated group, it points to ethylene’s involvement 239 .

For example, let's say under a certain drought: - Untreated wheat heads have only 20 grains each (many
florets aborted). - STS-treated wheat heads have 30 grains each on average. Or untreated plants might drop
some of their tillers (side shoots with grain heads) to conserve resources, whereas STS plants keep more
tillers productive.

Even smaller differences, like heavier grain weight due to leaves staying green longer, could occur.
Researchers might measure things like grains per spike, grain weight, etc.

Application Guide (Wheat Example):
This is a more experimental setup than a farm practice. You'd typically do this on a small scale:

« Experimental setup: Use a small plot or potted plants. Have a group of wheat plants that you will
treat (STS) and an equal group under identical conditions that you won't treat (control) 240 241,
Position them so they experience the same environment (e.g., alternate rows in a plot, or alternate
pots on a bench). Plan to introduce a stress to both groups to simulate the challenging conditions.
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Introduce stress: Often, for testing, you intentionally impose a drought and/or heat stress around
flowering time 242 243 | For instance, you can withhold watering for potted plants or cover part of a
plot to shelter from rain to simulate drought, possibly combined with moving them to a warmer
place if heat is desired. Alternatively, if doing in a growth chamber, you can dial up temperature. The
key is both treated and untreated face the same stress.

Timing: In cereals, the flowering (anthesis) period is critical. For wheat, that's when the grain heads
have emerged and are blooming (the tiny flowers in the wheat head are open for pollination) 244

245 | This often coincides with the beginning of grain filling. So you want to apply STS just before
and/or during this flowering period if a heat/drought stress is occurring then 246 247 _ Essentially, as
soon as the heads are out and a stress event is underway or imminent, treat the plants.

Application Steps:

Spray the wheat heads and flag leaves: Use a spray bottle or backpack sprayer (depending on
scale) to apply STS to the plants 248 249  Focus the spray on the grain heads (spikes) themselves,
since that's where the flowers are and where grains will form 248 250 , Also spray the top leaves like
the flag leaf (the last leaf) and the next few leaves down 248 251 The flag leaf in wheat is crucial for
filling grain, and under stress it might produce ethylene and senesce; coating it with STS might help
keep it green longer.

Ensure inside coverage: The wheat head is somewhat enclosed; try to get spray from different
angles so the solution contacts florets (flowers) and the stem of the head (rachis) too.

Density considerations: If the wheat planting is dense, you may need to walk through or use a
nozzle that can reach inner plants so that even interior spikes get some spray 252 253 . 250 mL could
treat a few square meters if sprayed carefully, as a guideline 254,

Frequency: Typically, one well-timed application around early flowering might suffice. If the stress
continues over a longer period (say a long drought), you could do a second application a week later
to maintain the ethylene block through grain set 255 256 . But usually you'd do it once at flowering
onset and perhaps once more midway through grain filling if needed.

Stress imposition: Make sure the treated and control plants face the same stress simultaneously

257 258 | For example, start withholding water from both at the same time, or move both to the hot
area together. That way any difference in outcome can be attributed to the STS, not different stress
exposure.

Observation:

During flowering: See if there's any visible difference in flower retention or appearance. It might be
subtle because wheat florets are small. Under severe stress, untreated wheat might have some
florets that never really fully develop or that dry up quickly; treated ones might look a tad fresher
(but it's hard to visually assess in wheat without later data) 259 260,

Leaf condition: You may notice the flag leaves on STS-treated wheat stay greener longer under
drought (less “drying up”) 261 262  Untreated under stress may show yellowing or firing at tips
sooner.
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+ At harvest: This is where the difference quantifies. Let the plants set seed and mature as usual (or if
they are in severe drought, at least let them go as far as they can). Then collect the wheat heads and
count or measure the grains:

o Count number of grains per head on treated vs untreated 263 264,

o You might find in control: many spikelets (the little units on the head) are empty (no grain).
On STS: more of those spikelets have grains 264 .

o Possibly grain size/weight is also different if leaves stayed green (treated could have slightly
heavier grains).

o If you were looking at tillers (side shoots with heads), maybe count heads per plant or grain
per plant.

o Document differences like: average grains per spike: treated 35, control 20, etc.

* Flower retention vs yield: Sometimes stress causes not only floret sterility but also early leaf
senescence. STS might help with both: by delaying leaf senescence (flag leaf stays green) it can
indirectly fill grains better 229 265, So you might see plumper grains in treated. Researchers often
look at “stay-green” trait - STS is basically inducing a stay-green by blocking ethylene 266 .

* Note: If stress wasn't severe, differences might be minor. If stress was too severe (like beyond
salvage), neither might yield. But in moderate stress, differences show.

* Document & quantify: If possible measure total grain weight per plant or per plot for treated vs
untreated 267 268  Even a small improvement (say 10% more yield) is indicative of ethylene’s role. In
literature, for example, in cassava, blocking ethylene increased flower numbers significantly 269 . In
wheat, the analog is grains, but any uptick suggests STS helped.

« Cleaning up: After the trial, since this is experimental, the grain likely shouldn’t be eaten (STS was
used, not food-approved) 270 271 | You can analyze it or just discard it responsibly. The info you
gained is the valuable part.

« Implication: If you found that STS-treated plants yielded better under stress, it implies ethylene was
a factor in yield loss. This knowledge can influence breeding or treatment strategies. For instance, it
might encourage developing varieties that produce less ethylene under stress or using safe ethylene
blockers (like 1-MCP) in storage or pre-harvest if allowed. It generally underscores how hormone
management can improve stress tolerance in crops.

In conclusion, this use of the STS kit is a research-oriented one: it allows you to test the hypothesis that
ethylene is involved in stress-induced yield losses in cereals. A positive result (more yield with STS) would
highlight ethylene’s negative role during that stress, whereas no difference might mean ethylene isn't a
major player in that scenario. It's a more involved experiment but demonstrates the kit's power beyond
obvious visible effects - here it ties into something fundamental for food production: grain yield. And it
connects with the concept from Use Case 8 and others that reducing ethylene action can help plants stay
productive under adversity.

10. Cotton - Improving Flower and Boll Retention in Dry Conditions

Use Case Overview: Cotton plants produce flowers that then turn into bolls (the fiber-filled fruits that are
harvested). Under drought or very dry, hot conditions, cotton often sheds its squares (flower buds) or even
young bolls - a process called abscission. This is the plant’s stress response: dropping some fruit forms to
conserve resources when it can’'t support all of them. Ethylene is known to mediate stress-induced
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abscission in cotton; when cotton is water-stressed, ethylene levels rise, leading the plant to drop some of
its fruiting forms 272 273 | The result, of course, is yield loss. The idea is that if we can moderate ethylene’s
effect during those stress periods, perhaps the plant will hold more of its flowers and bolls, potentially
improving yield. Indeed, studies have considered using ethylene biosynthesis inhibitors (like AVG) or silver
thiosulfate to reduce shedding in cotton 274 275,

Using STS on cotton in a small trial can show whether blocking ethylene helps the plant retain more bolls
through a drought.

Expected Outcome: In an STS-treated cotton plant under drought stress, we expect fewer flowers/bolls
being shed compared to an untreated cotton under the same stress 276 . Treated plants might retain a
higher percentage of their fruiting forms (squares and young bolls) during the stress period, which could
translate to more bolls to harvest later 276 277 | For instance, perhaps untreated cotton drops half of its
squares in a dry spell, whereas treated cotton drops significantly less (maybe only 20% drop). Treated cotton
might also show that its leaves stay on a bit longer (since stress can cause leaf drop via ethylene too) 278
279, Ultimately, at end of season, treated plants may have more mature bolls if the STS had a significant
effect at the right time 280 281,

It's possible that with STS, you'd see not only more bolls but also perhaps those bolls might be a bit delayed
in opening if ethylene's blocked (since ethylene also is involved in boll opening). But since STS effect won't
last all season, likely by the time bolls are mature, STS has worn off and they open normally.

In short: more flowers and small bolls stay attached instead of aborting, leading to higher retention count.
If the plant would have compensated later with new flowers after stress, that could complicate yield
outcome, but usually, saving what's there is beneficial.

Application Guide (Cotton):

+ Scale: Do this on a small test plot or a few cotton plants. 250 mL can spray maybe ~10-20 cotton
plants depending on their size 282 283 . So choose an area where you have some plants to treat and
some as control under the same conditions.

* Timing: The critical time for cotton is during peak flowering/fruiting, especially if a drought or heat
stress hits then 284 285 Cotton blooms and forms bolls over many weeks, but there are mid-season
periods where a lot of young bolls are on the plant. If a mid-season dry spell occurs when plants
have many small bolls and squares, that's when to apply STS, at the start of that dry period 286 287
Essentially, as soon as you anticipate significant shedding due to stress, treat the plants to preempt
it.

+ Application Steps:

« Spray the cotton plants focusing on fruiting sites: Cotton’s squares and young bolls are located at
branch tips and along branches at the nodes. Spray the plant thoroughly focusing on the areas
around the nodes where squares/bolls are attached 28 289 . This means you should target the
small stems that connect the flower/boll to the plant (the abscission zone is right there at the base
of the flower/boll) 290 . Make sure to wet those areas. Essentially, coat the branches and leaves
particularly in the fruiting region.
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+ Overall coverage: Also give a light spray to the whole canopy, since the entire plant under drought
will have elevated ethylene and leaves could drop too 291 . But avoid over-spraying to runoff. Spray
to wetness but not dripping 291 292,

* For 10-20 plants, 250 mL is probably enough if you're spraying selectively at critical parts.

 Repeat if needed: If the drought or stress persists for multiple weeks, consider a second application
a week or so later 293 294 New squares will keep forming and if stress continues, those new ones
might benefit from treatment. But be mindful: repeated sprays in a short time could cause some
phytotoxicity, though cotton is fairly robust. Perhaps limit to 2 applications during a prolonged stress
period.

Observation:

During the stress: Watch how many squares/bolls drop off the treated vs untreated plants.
Untreated cotton under stress will start aborting the small flower buds - you'll often see tiny dried
up flower buds (perhaps with a bit of dried bract) on the ground or stuck on the plant where they
died 295 2% | Treated cotton should ideally have more of those squares still attached (maybe
some even wilted a bit but did not fall) 297 298 . You might tag a few fruiting positions (mark some
branches) on both treated and untreated to track if they remain after a week of stress.
Also note leaves: water-stressed cotton often sheds some older leaves; STS might reduce that a bit
299 300 | If you see untreated plants starting to thin out (losing leaves) while treated stay a bit more
foliated, that's a sign STS is influencing abscission signals.
After stress / end of season: Count the number of bolls per plant that reach maturity on treated vs
untreated 301 302 Treated plants should have a higher count of mature bolls if the STS was
effective and well-timed 307 302 | For instance, maybe treated plant has 30 bolls and the control has
25. It might not be dramatic if the plant compensates later with new fruit when rain returns, but
under sustained stress, it could be notable.
Boll quality: STS itself shouldn't affect fiber quality. The only possible effect is if it kept some bolls
that maybe are slightly behind in development, they might open a bit later than usual because
ethylene also triggers boll opening (like how they defoliate and open bolls with ethylene gas in
harvest). But since STS effect is temporary and likely gone by the time bolls are mature, it's probably
not an issue 303 304 If anything, if bolls open a touch late, that's within normal variation.
Observation metrics: You could measure final boll count, average boll weight, or fiber quality if you
had lab access. But boll count and weight per plant is simplest.

Leaf retention: Also note at the end how the canopy looks. STS might have kept more leaves on
longer (though in cotton, drought also triggers ABA, etc., so not all leaf drop is ethylene - you might
still see some drop).

Safety: Cotton bolls are not eaten, so you don't worry about silver residues on the cotton lint (which
is anyway processed and not ingested). The main caution is environmental: as always, avoid large-
scale use because silver can accumulate in soil. But a small trial is fine 305 306 . You wouldn't want to
spray a whole field without knowing effects on soil microbes, etc., but a test patch is okay.

Bigger picture: If your STS-treated cotton did show improved retention and yield, it demonstrates
that managing plant hormones can improve crop resilience to climate stress. It might suggest that
breeding cotton to be less ethylene-sensitive during drought or using other ethylene blockers could
be a strategy. Again, not directly practical with STS currently due to regulatory issues, but the
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principle stands 307 308 . For an individual farmer or student, it's a powerful example that that little
bottle of STS can influence something as significant as yield under harsh conditions. It's also
educational: you see how under stress plants “sacrifice” parts (flowers, bolls) and by interfering with
that signal, you can change the outcome.

In summary, STS on cotton under drought aims to reduce the dropping of reproductive structures,
thereby potentially boosting yield in harsh conditions 309 310 _ It's another demonstration that the ethylene
pathway is deeply involved in how plants cope with stress (often by shedding parts to survive). The kit gives
you a way to probe that - basically asking, “what if the plant didn't get the ethylene message to drop its
bolls?” and seeing the answer in the field.

11. Capsicum (Peppers) - Synchronizing Blooms in Breeding Programs

Use Case Overview: Capsicum (hot peppers, bell peppers) typically have “perfect” flowers - each flower has
both male and female parts - and they usually self-pollinate. They don't have separate male vs female
flowers like cucumbers or melons, so we're not inducing male flowers here. However, peppers can still drop
flowers due to heat stress or other factors (like tomatoes do), and in breeding programs, having flowers
open on two parent plants at the same time is important for making crosses. Sometimes breeders want to
synchronize flowering between two different pepper lines so that both have viable flowers simultaneously
for cross-pollination. Also, in hybrid seed production, they might want to ensure an abundance of flowers
for pollination events.

While peppers aren't as dramatically influenced by ethylene for sex expression (since they don't switch
sexes), ethylene does play a role in bud drop and bloom timing. For example, high temperature can
cause pepper blossoms to abort (fall off), and ethylene is involved in that process 311 312 STS could be
used to try to reduce bud/flower drop in peppers under suboptimal conditions, thereby giving a more
uniform and simultaneous bloom set. Additionally, one might hypothesize that STS could slightly extend the
bloom lifespan, giving a few extra days for a flower to be pollinated (though pepper flowers typically last
only a short time regardless).

Expected Outcome: In STS-treated pepper plants, we expect more flowers retained (less dropping) and
possibly a more concentrated flush of blooms (i.e., more flowers open at the same time) compared to
untreated plants 313 314 | In practical breeding terms, if two varieties normally flower at slightly different
times, treating one or both might hold the early flowers longer until the other catches up 315 316, Under
stress, treated peppers might keep their blossoms on the plant, whereas untreated ones drop many of
theirs 316 317 _ The ultimate goal is improved pollination success - meaning more fruit set from the crosses
you attempt. If using STS to synchronize, you aim to see both parent plants with open flowers at the same
time, increasing chances of successful cross-pollination 318 318

In other words, if Line A normally starts blooming and then loses half its blooms by the time Line B starts,
after STS maybe Line A still has those initial blooms when Line B's first flowers appear, so you have
overlapping bloom periods. Also, if it was hot, maybe untreated would have almost no flowers to cross

because they dropped, whereas treated still have several viable blooms.

Application Guide (Pepper Breeding Scenario):
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Let's use an example scenario: You have two pepper lines, A and B, that you want to cross. Line A has
begun flowering this week; line B is a bit behind, expected to flower in about a week. You worry that line As
first flowers will fall off or be past their prime by the time line B sheds pollen. Or consider it's very hot and
blossoms often fall, complicating getting a successful cross.

* Treatment plan: Spray line As plants with STS at the start of their flowering 319 320, This will,
hopefully, keep As early flowers going longer. Optionally, you could also spray line B a few days
before it is due to flower (or when its first buds appear) to preempt any drop on that side as well 321

322, The thought is: preserve A's blooms, and maybe strengthen B's upcoming blooms.

* Application Steps:

* Spray the pepper plants’ canopy, targeting buds and new blooms: Use a mist sprayer to
thoroughly cover the plants, especially focusing on the developing flower buds and any open
flowers 323 324 Do this in the early morning or late afternoon to avoid midday stress (peppers can
be sensitive to foliar sprays at high noon).

* Undersides and nodes: Pepper flowers often nod downwards. Make sure to spray underneath so
the solution reaches the area where the flower attaches (the pedicel and calyx) and the bud itself 325

326 , Ethylene acts at the abscission zone (where the flower would detach), so coat that area.

« Coverage: Peppers are not huge plants, so a small sprayer is fine. Ensure you get all buds on the

plant. The leaves will also get wet; that's fine. A little runoff is okay but try to get a nice film on buds.

« Repeat: If the flowering period extends, you might reapply after ~5-7 days to cover new buds that
have formed or if heat stress persists 327 328, Don't overdo beyond that unless absolutely needed
(unlikely).

* Pollination: Once both lines have open flowers at the same time (thanks to STS holding them),
perform your hand pollinations as planned 329 330 . Typically, you would collect pollen from the
designated male parent (tap or brush a flower to gather pollen) and apply it to the female parent’s
stigma. STS doesn't interfere with pollen viability as far as known - it mostly affects the longevity of
floral organs and abscission 329 331 In fact, by keeping the flower from abscising, you have a longer
window to make that pollination (the flower won't drop off prematurely). If a flower might have fallen
after 2 days normally, but STS keeps it on for 5 days, you gain extra days to pollinate it.

* Observation:

* Flower retention: Check if treated plants retained flowers that would normally drop. One sign a
pepper flower is about to drop is the petals turn yellowish or the flower dries up while still attached.
In untreated plants under heat, you might see buds drying and falling. On STS-treated, you might
still see those flowers hanging on (perhaps a bit wilted, but attached) 332 333 | Ideally, you see them
still fresh until pollination. If aiming for synchrony, ideally you'll see Plant A still has open flowers by
the time Plant B's first flowers open 334 335 allowing crossing.

* Heat-induced drop comparison: If heat is an issue, compare a treated pepper plant versus an
untreated one in the same conditions. You'll likely notice the untreated plant dropping a lot more
blossoms (you'll find more on the ground or missing nodes), whereas the treated one keeps more
attached 336 337,
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* Fruit set (post-pollination): After you do your crosses, watch how many fruits (peppers) start to
develop. STS presence shouldn't negatively affect fruit set - if anything, by keeping the flower alive to
be pollinated, you get fruit that otherwise might never have set 338 339, Once a fruit is forming, the
plant usually produces hormones (auxins, etc.) that keep it retained, so you wouldn't need further
STS. Track how many pollinations “took” on treated vs untreated scenarios.

Side effects: In theory, if STS is very effective, a plant might hold onto some flowers or tiny fruit it
ordinarily would have shed (plants sometimes shed some fruits if they set too many, to balance load)

340 341 . In a small breeding context, that's usually fine - you're usually only pollinating a
manageable number anyway and you want as many as possible to succeed. Just be aware if a plant
sets a huge number of fruits because none dropped, it could put stress on the plant. But peppers
often self-regulate by dropping extras even with some ethylene blocked, because other factors (like
nutrient availability and signals from developing seeds) will also decide retention 342 343 |

Harvest seeds: The ultimate measure is if you get a good set of pods (peppers) full of viable hybrid
seeds from your crosses 344 345 If STS helped keep the flowers around to be pollinated, then
mission accomplished. After the peppers ripen, you would harvest seeds. You can quantify success
by the number of crosses that produced fruit (and how many seeds). For instance, maybe without
STS, out of 10 pollinations you got 2 fruits, but with STS you got 6 fruits - a clear boost.

In essence: Using STS in pepper breeding is about timing and retention: making sure the flowers
you need are available at the right time and don't fall off prematurely. It's not as dramatic as in
cucumbers (we're not changing sex), but it can smooth out the bloom process. This could be very
useful for small-scale or hobby breeders who don't have environmental controls. It's like giving a
margin of safety: if it gets too hot or one plant is slightly ahead, STS can bridge that gap.

12. Melon Breeding - Adjusting Flower Ratios and Timing for Crossing

Use Case Overview: Melons (like cantaloupe, muskmelon, etc.; note watermelons are slightly different as
they often have separate male and female plants or rows) frequently have separate male and female
flowers on the same plant (monoecious), or some varieties have perfect flowers. In melon breeding, a
common task is ensuring there are enough male flowers at the right time to pollinate female flowers, and
sometimes controlling the ratio of male to female can be important. For example, breeders might have a
gynoecious line of melon (all-female, similar to cucumbers) where they need to induce male flowers on
that female plant for selfing or crossing. Or even in normal melons, stress can skew sex expression (e.g.,
more male, fewer female, or vice versa) and cause female flower abortion.

Silver thiosulfate can be used on melons similarly to cucumbers: to promote maleness or at least to allow
more synchronous flowering by preventing ethylene from skewing sex expression or causing flower drop

346 347 _ For instance, some melon lines might not produce enough male blooms at a given time; STS could
bump those numbers up by blocking ethylene (which tends to favor femaleness in cucurbits and can cause
male flower inhibition) 348 349,

Expected Outcome: Melon plants treated with STS, if they are of a type that can change sex expression,
should produce more male flowers (staminate) relative to female, similar to the effect in cucumber 350
351 . This ensures sufficient pollen donors when needed. If the melons already have enough male, the
effect might be subtle. But STS might also increase the overall flower count or prevent stress influences
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from causing flowers (especially female ones) to abort. In a controlled test, you'd likely see treated melons
with male blooms appearing earlier or in greater number than untreated ones 352 353 . Also, perhaps the
treated plant holds onto flowers (male or female) better under stress. For a gynoecious line, the expected
result is clear: a plant that normally wouldn't produce male flowers will start to produce some male flowers
after STS (like we saw in cucumber).

If two melon lines have staggered flowering, STS might also help shift one’s flowering pattern to better
overlap with the other (though this is less direct than in peppers, it could be via more male early or delaying
female by slight stress alleviation).

Application Guide (Melons):

* Applicability: This mainly applies to muskmelons, cantaloupe, etc. which are like cucumbers in
having separate male and female flowers on the same plant. Watermelon breeders often use
separate male pollinator rows (watermelon sex expression is more genetically fixed, although STS
could possibly induce male on a female line theoretically, but watermelons often aren't all-female to
start with). So focus on melon types that show ethylene-responsive sex expression or drop.

Timing: Treat melons when the plants are at the stage of developing flower buds but before peak
flowering 354 355, For example, when you first start seeing tiny flower buds (melons often produce
male flowers first for a while, then females start showing up a bit later), apply STS to influence the
upcoming bloom flush 354 356 | If you treat too early (no buds), it may not have much to act on; if
you treat too late (after lots of female already formed), you might miss the window to flip some to
male. So an early bud stage is good.

Application Steps:

Spray vine tips and nodes: Melon vines run along the ground or trellis. Spray the growing tips and
the nodes (leaf joints) where flowers either are forming or will form 357 358 _ On melons, male
flowers often appear at many consecutive nodes along the vine, whereas female flowers appear
later or at certain intervals (like every nth node depending on variety). Ensure you cover the new
growth where future buds will differentiate.

Lift leaves for coverage: Melon leaves are large and can cover the nodes. You might need to gently
lift or move leaves to get the STS onto the node areas and small buds underneath 359 360 , Spray
from the side to hit buds hiding under leaves. A gentle spray is fine; melons sometimes have slight
leaf sensitivity, but typically okay.

* Thorough on gynoecious lines: If you have a known all-female (gynoecious) melon line, be

thorough on that plant - you want to induce male flowers there for pollination just like in cucumber
361 362

* Second spray: Possibly do a second spray about a week later to keep ethylene suppressed during
the main flowering flush 363 364  This can ensure any later-forming buds also get the effect.

* Observation:

+ Male flower induction: On a gynoecious or female-dominant line, you should see male flowers
appearing where there would have been none. For example, a node that might've had a female bud
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might produce a male flower instead (or in addition) 365 366 . In research, STS at about 250-500 ppm
in cucurbits strongly induces male flower formation 365 367, |ikely similar in melons. So you may see
the treated plants put out an abundance of male blooms. If melons already have male flowers
normally, you might see an increase in male:female ratio.

Bloom synchrony: If the goal was to align two lines, observe if the treated line's flowering pattern
shifts. For example, maybe normally line X produces its first female much later than line Y; but if STS
caused line X to produce some early male or hold female buds, the overlap is better 368 368 _It's a bit
qualitative, but you might just get a gut sense that flowering was more simultaneous.

Flower retention under stress: If any heat or stress occurs, note if treated plants hold onto flowers
better (like we discussed in tomatoes/peppers). E.g., untreated melon might drop some female
flowers in heat; treated might keep them (since STS will block that ethylene signal).

Pollination: Use the extra male flowers to pollinate female flowers of your choice 369 370 _ For
example, if making hybrids, you might treat the pollen donor line to get ample male blooms, and
leave the seed parent line mostly untreated (with normal female flowers). Or if you have a female
line needing its own pollen, treat it to get male blooms on it (like cucumber case) 371 372  Plan
accordingly: usually, treat the pollen donor to boost male count and leave the seed parent so it still
has female flowers. If you treat the female line, it might also produce some males which you may not
want if it self-pollinates (unless your goal is selfing).

Observation of crossing success: After doing the crosses, see if fruit set improved. Did the
availability of more male blooms and a spread-out timing result in more melon fruits setting seeds?
Possibly, yes, if previously timing was an issue. Mark any crosses and compare seed yield to past
attempts without STS.

Aftereffects: After the crossing period, the STS effect wanes. The plants will continue normal
growth. If by chance you treated a female line and it produced some male blooms, those might self-
pollinate some female on the same plant, giving selfed seeds. You might want to bag flowers or
remove unwanted males if you only want cross seeds. But since this is controlled, you likely hand-
pollinated intentionally anyway.

* Note: If under any stress (heat, etc.), you might also see that STS-treated plants hold flowers better
as mentioned. So it doubles as a protective measure.

In summary, STS in melon breeding can increase male flower numbers in female-heavy lines, help
synchronize flowering between lines by adjusting timing or preventing ethylene-related drop, and ensure
a good supply of both sexes for planned crosses 348 368 _ It's quite analogous to cucumber usage. For a
small breeder, this can solve the problem of not having enough male blooms when you need them or losing
female blooms to stress. Just like in cucumbers, you're overriding the plant’'s hormone signals to get the
flower sex ratio and timing that suits your breeding schedule.

13. Grapevine Research - Delaying Ripening and Harvest Timing

Use Case Overview: Grapevines (wine grapes, table grapes) are typically “non-climacteric” fruits, meaning
they do not rely on ethylene for the major ripening process in the way bananas or tomatoes do. However,
ethylene still plays some roles in the grapevine lifecycle - for example, in the onset of berry softening and
possibly in leaf senescence in the fall. Researchers sometimes experiment with ethylene inhibitors on grape
clusters to see if they can delay ripening or alter harvest timing, with the idea of managing when grapes
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reach peak maturity (like extending “hang time” on the vine without over-ripening) 373 374 . The thought is:
perhaps suppressing ethylene could maintain berry firmness a bit longer or slow sugar accumulation,
allowing flavors to develop more or to avoid bad weather by picking later.

For instance, if you want to delay a grape harvest by a couple weeks to avoid the rainy season, you might try
an ethylene blocker to keep grapes firm and not moldy while they continue to hang. STS could be applied to

grape bunches after veraison (when grapes start to ripen) to attempt to slow down further ripening 375
375 |

Expected Outcome: Grapes treated with STS may show a slower progression of ripening: possibly staying
firmer and greener (for white varieties) or accumulating sugar more slowly than untreated grapes 376 377 .
Signs could include delayed softening of the berries, delayed color change (for red grapes, maybe they
color up a bit slower or less intensely by a given date), or a slower increase in Brix (sugar content). Treated
clusters might remain on the vine longer without decay or shatter, whereas normally by that time they
might be overripe or dropping berries 378 379 . Essentially, STS might buy some time before the fruit
becomes overripe or deteriorates 380 381,

Because grape ripening is not heavily ethylene-driven, the effect might not be extremely dramatic - maybe
a modest delay of a week or so. Researchers have noted only modest delays with ethylene inhibitors in
grapes 382 38  put even a small delay is evidence of effect. So you might see, for example, at a point when
untreated grapes reach 24 °Brix, the treated grapes are at 22 °Brix, hitting 24 a week later.

Application Guide (Grapes):

+ Select clusters to treat: Choose a few grape clusters (bunches) on the vine that you will treat, and
others to leave as control 38 384  Ideally, pick clusters on the same vine or on similar vines under
the same conditions. The ideal stage for treatment is veraison - when grapes just begin turning
color (for red varieties) or softening (for white varieties) 383 38 . That's the onset of ripening.

+ Application Steps:

« Spray the grape bunches and nearby foliage: Using a fine spray, focus on the grape clusters
themselves 386 387 A Saturate the berries and the stems (rachis) of the bunch, because those tissues
will uptake the silver 388 387  Also spray some of the leaves around those clusters 38 39 - |eaves
supply sugars and also respond to hormones, so keeping them green might help prolong ripening
indirectly.

* Coverage: Try to cover the whole cluster. Rotate or spray from different sides to get the backside of
the bunch 391 392 Grapes are often covered in a waxy bloom; getting a good coating might require
spraying until you see a slight runoff from the cluster.

« Shield others: If you only want to treat specific clusters and not others nearby, you can shield the
ones you don't want treated with a paper or plastic sheet while spraying, or mark treated ones
clearly (like tie a ribbon) 393 . Silver could travel a bit systemically, but mostly the effect is local to
treated tissues.

+ Alternative methods (optional): Some studies have done things like dipping clusters or even
placing clusters in a bag with an STS-soaked material (a sort of fumigation for a day) 3% . You likely
won't do that here, but spraying is easiest for field conditions 3% .
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* Repeat if needed: Possibly do a second spray after 2 weeks if harvest is still far away and you want
to maintain effect 395 3% . But keep in mind these grapes should not be eaten (research use), so
doing it while they're still far from harvest is key. Don't spray too close to when you'd harvest for
actual consumption.

Observation:

Ripeness parameters: Periodically measure the ripeness. For example, once a week test the Brix
(sugar content) of a few berries from treated vs untreated clusters with a refractometer 397 3%,
Treated might lag a bit in Brix. Also note berry firmness (by feel or using a penetrometer if available):
Are treated grapes firmer at a given time than controls? Perhaps yes 399 400

Taste or color: Are treated grapes more tart or less sweet at the same calendar date compared to
untreated? Is the color development slightly slower (for reds, maybe a bit less deep red by that
time)? These are subtle but you may notice if tasting side by side 401 400

Harvest timing: See if the treated grapes can hang on the vine longer without issues. For example,
untreated might reach an acceptable ripeness by a certain date but after that start to become
overripe, maybe raisins or rot if left longer, forcing harvest. Treated might still be firm enough to
hang an extra week 402 403  Basically, does STS allow you to delay picking and still have good
grapes?

Check for berry drop: sometimes ripe grapes can “shatter” (fall off cluster). STS might reduce that
because ethylene can contribute to berry drop 404 405, So treated clusters might hold berries
tighter.

Leaf condition: Note if treated vines keep their leaves greener a bit longer during ripening (non-
stressed conditions this might be subtle, but under some conditions maybe noticeable) 406 407 , STS
could create a mini “stay-green” effect in the foliage supporting the cluster, which might help keep
sugars flowing.

Post-experiment: The treated grapes should not be used for wine or eating due to silver residue

408 409 They are for analysis only. Often, fruit from STS experiments are discarded or just used for
lab measurements. Note that any knowledge gained can guide real-world decisions, like maybe
using 1-MCP in storage or other methods, but one wouldn't commercially spray STS on grapes to
sell.

Insights: If STS-treated grapes ripened slower, it suggests ethylene has some role in grape ripening
or at least in the onset of some ripening processes. The effect might not be huge because grapes are
largely controlled by other hormones (ABA is a big one for grape ripening). But even a modest delay
is noteworthy. This could imply that in storage, using ethylene blockers might help keep grapes firm
(some packing houses actually use sulfur dioxide pads for rot and maybe consider 1-MCP for table
grapes). For our understanding: grapes not being strongly ethylene-driven means you won't get as
dramatic an effect as with bananas or tomatoes, but you can still glean that ethylene plays a
supporting role (like in uniform softening, slight acceleration of sugar increase, etc.) 38 ,

In essence, using the STS kit on grapes is pushing the boundary of what it can do - trying to manipulate a
process that isn't heavily ethylene-dependent. But it's a great advanced experiment: it shows that even in
“non-climacteric” fruit, ethylene isn't irrelevant. You might only get a small delay, but that small delay in a
research context is evidence: it tells us ethylene does influence grape ripening to some extent. And
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practically, it underscores that if you needed to, you might manage harvest timing with hormone tweaks
(though again, not with STS in practice, but conceptually with other inhibitors).

One could discuss the legal note: grapes from an STS experiment can't go into the commercial supply or be
consumed 410, which we adhered to. So, you see how regulatory aspects come in when playing with plant
hormones on food - for research it's fine, but not for feeding people. Always things to consider in real world
application.

14. Geraniums and Potted Plants - Improving Transport Resilience and Flower
Longevity

Use Case Overview: Potted flowering plants like geraniums, begonias, chrysanthemums, etc., often lose
blooms or even leaves during transport or under store conditions because of ethylene and rough handling.
We touched on this with orchids and cut flowers, but geraniums are another good example. Their petals
shatter easily (fall off) if the plant is bumped or if it's exposed to ethylene (from aging or nearby exhaust).
STS can be used similarly on these potted ornamentals to keep them looking fresh longer, especially
when shipping long distances or keeping them on retail shelves.

For instance, a grower shipping geraniums might find many flowers on the floor of the box upon arrival -
not ideal for presentation. By treating with STS pre-shipment, they can significantly reduce petal drop.
Similarly, a nursery might treat plants like poinsettias to prevent leaf drop (poinsettia leaves can yellow and
fall due to ethylene stress in dark transit, though more often they use 1-MCP gas).

We already covered the science of it, but here's a quick guide focusing on geranium as an example (though
you can generalize to similar plants):

Expected Outcome: Treated potted plants will have fewer dropped petals and leaves during and after
transport, maintaining better ornamental quality. Flowers will last longer on the plant, and buds will be less
likely to abort in the stress of shipping. Essentially, plants arrive or remain on display with more of their
blooms intact. For a geranium, that means when unpacked, the flower clusters are mostly intact rather than
missing half their petals. It can extend the saleable life of the plant in a store, as blooms stay attractive
longer.

Application Guide (Geranium example):

* Timing: Spray the plants 1-2 days before shipping them, or if not shipping, before an event or
transfer where they might be stressed (like before putting them in a dark truck or on display in less
ideal conditions).

* Application Steps:

« Lightly mist the entire plant: Use a fine mist to cover the geranium, focusing on flowers, buds,
and the area around where flowers attach (pedicels, etc.). Geranium flowers are in clusters
(umbels). Spray the cluster from various sides to wet all blossoms lightly.

* Leaves: Also mist the foliage a bit. Geranium leaves are fairly hardy, but a light coat is fine. Mainly,
hitting leaves can help translocate some silver and also possibly reduce leaf yellowing.
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+ Avoid runoff: You don't need much solution; geraniums often have slight fuzz on leaves, so just
spray to moisten them without drenching. Lower petals might catch drops - that’s fine, just avoid
heavy pooling that could spot.

+ Dry and pack: Let the plants dry, then pack them for transport as usual (in sleeves or boxes).

+ Observation (if you do a trial run): Treated geraniums, after a simulated transit (say keep them in a
box for 2 days), should have more petals still on and fewer on the floor of the box compared to
untreated. Untreated might show, say, 30% petal loss, whereas treated show only 5%. On unpacking,
treated plants look like they never left the greenhouse.

« If in store conditions, watch over a week: do treated plants maintain blooms longer? Probably yes,
they'll drop petals more slowly and buds will open normally.

« If you had issues with bud blast in something like begonia, you'd see treated ones keep buds,
untreated drop some.

+ Safety: Same as other ornamentals - minimal issues. Advise not to dump the water from trays on
veggie gardens, etc., but that's an edge case.

* Generalize: You can extrapolate this to many ornamentals. For example:

* Chrysanthemums: treat to prevent “sleepy” flowers (an ethylene issue where buds fail to open fully).

* Poinsettias: possibly treat to reduce leaf drop (though 1-MCP gas is more common).

* Azaleas: to prevent bud drop in transit.

* basically any situation of "flowers/leaves dropping due to shipping or environmental shock" -
STSis a tool.

While we covered orchids and cut flowers in depth, I included this point to emphasize the broad utility: even
the common potted geranium can benefit from an ethylene blocker to improve transport resilience and
shelf life.

15. Cannabis (Hemp) - Producing Male Flowers on Female Plants (Feminized Seeds &
Genetic Preservation)

Use Case Overview: This is a big one in horticulture/agronomy where STS is famously applied: Cannabis
sativa (whether high-THC marijuana or low-THC hemp for CBD). Growers almost always want only female
plants (for buds), as male plants are not desired in production fields (they pollinate females leading to seedy
buds). To produce feminized seeds (seeds that will grow into female plants ~99% of the time), breeders
induce a female plant to produce male pollen sacs. The reason that works is a female plant has no Y
chromosome, so any pollen it produces carries only X chromosomes; when that pollen fertilizes a female
flower, the resulting seeds are XX (female). Silver thiosulfate is one of the primary tools to induce male
flowers on a genetically female cannabis plant 411 412, By doing so, breeders can self-pollinate a female
or cross two females, yielding feminized seeds without any true male plant involved 413 411 |

Additionally, this technique is used to preserve unique genetics: If you have a rare female plant (say a
special strain clone), normally you can't get seeds from it without introducing another plant’s genetics. By
using STS on a branch of that female to get male flowers, you can pollinate its other flowers and produce
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seeds that carry only that plant's genes (selfed seeds). This preserves the line and can help stabilize traits
over generations 414 415,

So in short, STS in cannabis allows creating feminized seeds and preserving female genetics. It's very
widely used in the cannabis industry.

Expected Outcome: A successfully STS-treated female cannabis plant will develop pollen-producing male
flowers (they often look like clusters of little banana-like structures) typically a couple of weeks after
treatment during the flowering cycle 416 417 . Those male flowers will open and release pollen that can
fertilize female flowers, resulting in seeds. All seeds produced from a female x female (reversed) cross will
be feminized (female) because there’s no male chromosome present 418 419 Typically, you can expect
plenty of viable pollen if treatment is done thoroughly; studies show that, for example, 3 mM STS with

multiple sprays can convert nearly 100% of inflorescences to male on hemp, providing ample pollen 420
421

So, results: - Visibly, the treated female (or branch) will show male flowers forming where female buds
would normally form 422 423 | - Those male flowers will produce pollen around the same time as a normal
male would (somewhat into the flowering phase). - If you pollinate female flowers (either on the same plant
or another) with that pollen, seeds will develop. Those seeds will all grow into females (feminized) 424 425 -
Also, note the plant's response: treated parts may look a bit different (less pistils, more “ball” shapes), might
have some temporary stress signs like leaf yellowing on that branch 426 427 | put overall the plant survives.

Application Guide (Cannabis Feminization):

+ Select the plant for reversal: Choose a healthy female cannabis plant that is mature and ready to
enter flowering (or just at the start of flowering). Often, growers will use a clone of a prized plant for
reversal so they don't risk the original mother, or they'll treat one branch. Many either:

* Treat the whole plant if they want all male flowers and lots of pollen, or

* Treat one branch while leaving others untreated to get seeds on the same plant (the untreated
branches provide female flowers to pollinate) 428 429,

It's common to separate the plant being reversed from other females (to avoid accidental pollination of
unintended plants later). So plan to isolate this plant once it starts dropping pollen.

* Timing: Begin STS treatment around the onset of flowering. For photoperiod cannabis, that's when
you switch to 12/12 light indoors or when outdoor plants naturally start flowering (after summer
solstice, etc.). Some protocols start a day before the flip to flowering, others at first sign of female
pre-flowers 430 431,

Essentially, you want to start spraying early in flowering so that you suppress ethylene right from the
transition, pushing the plant towards male development. If you wait too long (weeks into flowering), female
flowers might already be formed and won't revert easily.

« Concentration: The kit likely yields around 0.3 mM to 1 mM STS (depending how it's mixed). Typically
growers use about 0.3 mM up to 3 mM; the kit's output is in that effective range 432 433 | If the kit
gives 250 mL at, say, ~0.5 mM, that's usually enough. Multiple applications help ensure success even
if concentration is moderate 434 435,
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* Application Steps:

* Spray the target areas to dripping: Identify which parts of the plant you want to turn male (if
whole plant, then everywhere; if one branch, then just that branch). Generously spray the
developing bud sites on those parts 436 437 _ You want the STS to thoroughly soak the emerging
flowers. Spray the leaves and stems in that area too. The first application is often done right when
flipping to flower or at first pistil sighting.

* Frequency: Spray once every 5-7 days for about 2-3 weeks 438 439 . In many cases, a total of 3 or 4
applications is done. Some growers spray daily for the first 10-14 days of flowering - that's more
intensive, but with moderate concentration weekly is usually fine. The referenced hemp study did 3
sprays 7 days apart and got great success 440 441

+ Usually, you continue normal flowering conditions (12h dark, bloom nutrients, etc.) while applying
STS. No need to alter anything else major, but note the treated plant/branch might get a bit stressed
(some nutrient might get locked or slight burn on leaves - acceptable).

« Isolation: It's crucial to isolate this plant once it starts producing pollen 442 443 | Pollen can travel
on wind or clothes. Often people put the reversing plant in a separate room or tent to avoid
accidental seeding of other plants. If doing it in the same area, be extremely cautious when pollen
forms (turn off fans, etc., or better, bag the branch when shaking out pollen).

* Plant response:

« After a week or so of spraying, you'll notice the treated parts stop producing female pistils (the
white hairs), and instead you see clusters of what look like small pods or balls forming - these are
male flower primordia 422 423 . Leaves on the treated branch might droop or get a bit yellow - that's
normal STS stress 426 444 . The branch may stretch more than usual (male flowers often form on
more extended internodes).

+ By ~2-3 weeks into bloom, you should definitely see identifiable male flowers on the treated sites

445 446  They look like bunches of little bananas or round buds that eventually open into tiny
yellowish flowers with dangling anthers. The female parts (pistils) will be absent on those reversed
flowers.

* The rest of the plant (untreated parts) will continue to develop female buds with pistils normally.

+ Collecting pollen: Once the male flowers mature (you'll see them swell and some will open up - you
might even visibly see yellow pollen dust if you tap them), collect pollen carefully 447 448 :

* Put a piece of paper or foil under a cluster and tap it to knock pollen out.
« Or cut off a few clusters just before they fully open and let them dry in a paper envelope - they'll
release pollen inside the envelope 447 448

+ Use the pollen immediately or store it dry. Cannabis pollen viability is short unless very well dried
and frozen; typically a few days at room temp, or weeks if refrigerated dry, maybe a bit longer if
frozen with desiccant (but assume short).

« Pollination: Use that collected pollen to fertilize female flowers 449 450 ;
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« If you left some buds on the same plant untreated (common method: treat one branch, leave others
female), you can pollinate those - that gives selfed seeds 424 451 .

« Or collect pollen from this plant and use it on a different female plant’s buds to make a cross (still
feminized seeds because pollen donor was female).

* Best to pollinate early/mid flowering when pistils are white and receptive; seeds then have time (~4-6
weeks) to develop fully before harvest 452 453

* Apply pollen by lightly brushing it onto the stigmas of female flowers. Usually a fine paintbrush or
even just tapping pollen onto buds works. If doing many seeds, you might isolate branches or bag
them after pollination to avoid stray pollen elsewhere.

« Mark the pollinated buds (tie string, etc.) so you know where seeds will form.

« Seed harvest: Seeds will develop in the pollinated buds. Harvest when fully mature (when the buds
would normally be ready or a bit later - seeds are ready when they're hard, brown with possible
stripes) 454 455 . For many, that's about the same or slightly later than usual harvest time for buds.
Collect the seeds; you can get dozens to hundreds of seeds per pollinated bud depending on bud
size and pollination quality.

« Post-process cautions:

* Do not consume the sprayed parts of the plant. Usually the branch that was sprayed is discarded
entirely (no one would smoke it - silver could be in it) 456 457 . The non-treated buds that got
pollinated are technically smokable after seed removal, but often they're not great quality and many
avoid consuming them. This whole process is for breeding, not for producing consumable product.

* Wear gloves when handling the treated plant (the plant is sticky with resin plus the chemical
residues) 458 459 . After finishing, clean the grow area because silver residues can linger (wipe down
surfaces).

+ Isolation issues: If you had other flowering females around and weren't careful, you might
accidentally seed them too (pollen is like dust). So hopefully you isolated well.

Significance: This application is extremely valuable in cannabis cultivation. It allows creating feminized
seeds and preserving genetics without needing a male plant 460 461 It's widely practiced by both small
breeders and large companies - indeed one of the primary uses of STS globally. It's a textbook example of
plant sex manipulation: normally ethylene promotes femaleness in cannabis, so by blocking ethylene, the
plant shifts to producing male flowers 462 463 . We see direct evidence of hormonal control over sex
expression, with huge practical implications.

As a result, after doing this, you'd have a batch of seeds that you know will produce female plants - very
useful for growers. And you can store those seeds (whereas clones can be lost, seeds preserve genetics in
storage). Thus, STS empowers breeders to self and maintain lines that were previously only kept as clones,
safeguarding against losing a strain 464 465

This has been revolutionary for cannabis breeding because it simplifies making all-female seeds and
maintaining pure lines. It's interesting that a concept from plant physiology (silver ions block ethylene,
causing male flowers) became a core technique in an industry.
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16. Passion Fruit - Controlling Flower Abortion and Pollination Timing

Use Case Overview: Passion fruit vines (Passiflora edulis and relatives) have gorgeous flowers but are
known to often drop their flowers if pollination doesn't occur or if they're under stress (like high heat in a
greenhouse). In a controlled environment or greenhouse, growers might want to better control when
pollination happens - for example, they may want multiple flowers open at once for efficient hand
pollination, or want to avoid a flush of blooms when pollinators aren't active. Under suboptimal conditions,
passion fruit often abort a lot of flowers (leading to low fruit set). Using STS could theoretically help reduce
ethylene-related flower abortion, so flowers stay receptive longer and one can better synchronize
pollination schedules 466 467

For instance, if passion fruit typically opens a flower for one day and if not pollinated it drops that evening,
one might try STS to see if that flower can last into the next day or at least not drop so fast, providing a
bigger window to pollinate it. Also, under heat stress, many buds might yellow and fall - STS might help
them hold on until you can pollinate.

This is a bit speculative (passion fruit isn't documented widely with STS), but logically, any situation of flower
drop -> consider ethylene. So we apply that here.

Expected Outcome: STS-treated passion fruit vines should show fewer dropped buds/flowers under
stress, and flowers might remain open or viable for pollination slightly longer 468 469 . Essentially, more
flowers will stick around to be pollinated, giving the grower a larger window to do hand pollination or for
natural pollinators to visit. Passion fruit flowers typically last about a day naturally; maybe STS extends that
or at least ensures the flower doesn't abort early in bud stage due to stress 470 471 | Additionally, if trying to
manipulate timing, one could treat vines to hold some buds from aborting until a chosen pollination day
when you can pollinate many at once 470 472,

So practically: - Under stress, untreated might drop, say, 50% of its buds before opening; treated might drop
far fewer, so more buds open into flowers. - A treated open flower might stay turgid slightly past the normal
closing time (passionflowers usually close by late afternoon/evening of the same day). - Fruit set should
improve if more flowers are around to get pollinated and if STS helped them hang on long enough to be
fertilized.

Application Guide (Passion Fruit in Greenhouse):

Scenario: In a greenhouse, passion fruit tends to drop buds due to heat or low humidity. You plan to hand-
pollinate on certain days (say once a week), and you want as many flowers as possible on those days.

* Application Steps:

* Spray developing buds with STS a day or two before your intended pollination day 473 474 | Look
for buds that are about to open within the next day or two - passion fruit buds enlarge and you can
predict bloom pretty well. Spray those and also some slightly younger ones that might open a bit
later 475 476

* Also spray some recently opened flowers if you suspect they might drop by evening without setting
fruit 477 478 - maybe STS could even extend their life into the next day (not sure if that happens, but
possibly delays senescence a bit).
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+ Cover vine area moderately: Focus on buds/flowers but also a bit on vine tips if you think overall
stress is causing bud drop 479 480 _ Essentially, ensure the parts of the plant with reproductive
structures get the treatment.

* On your planned pollination day, ideally many of the treated buds will open as normal. Perhaps
some buds that might have shriveled without STS now open a day later, adding to the batch.

+ Hand pollinate as usual (mid-morning is best for passionflowers since they open in the morning
and close by evening). Transfer pollen from anthers to stigmas, often from one flower to another for
cross-pollination unless selfing 481 482,

Observation:

Bud drop rate: Count how many buds turned yellow and fell off vs how many made it to open flower
stage on treated vs untreated vines 483 484  Treated vines should have more buds make it to
flowering. Untreated might have a notable portion abort especially under stress; treated should see
less of that.

Flower longevity: Note if treated open flowers seem to stay turgid into the evening or next day.
Normally passion flowers close by evening of the day they open and then either set fruit or fall off.
Does STS keep them looking fresh longer? Perhaps one might still be open or at least not wilted by
next morning (this would be a big deal if it happens) 485 486 _It's a bit uncertain, but keep an eye.
Fruit set: See if fruit set (number of fruits that begin to develop) is improved in treated vs untreated.
If more flowers were around to pollinate, or STS helped the flower hold on until fertilization, you'd
expect more fruits starting to form 487 488

Mark fruits that result from the treated flowers vs untreated for tracking. If STS was beneficial,
treated should yield more fruit.

Afterwards: Once a flower is pollinated and fruit starts growing, the plant naturally retains it (fruit
produces signals to prevent drop). So STS's job is mostly pre-pollination - after that, normal care
resumes. If more buds are coming later, you could do another cycle of STS spray for the next batch if
needed (like weekly if you pollinate weekly) 489 4%

Safety (if fruit eaten): If these passion fruits will be eaten, remember STS was used. In reality, most
silver will be on the flower parts which drop off (sepals, etc.) or maybe on fruit surface. Best to wash
any fruit thoroughly or peel it (passionfruit typically you don't eat the rind anyway) 491 492 But it's
probably wise not to consume fruits from heavily treated flowers in a trial. Again, we consider this
mostly research scenario.

Insight: This use is somewhat speculative but logically fits: any flower drop situation might be
mitigated by STS. If drought triggers drop, ethylene is often involved - STS can counteract that,
helping maintain bloom count and fruit potential 493 494, For a small grower trying to maximize
fruit in a greenhouse, this could be a secret tool to stabilize yields. It's also educational: you see how
controlling ethylene could allow scheduling - perhaps the grower can accumulate more fruit by
grouping flowering (maybe by holding some buds back with STS until a single big hand-pollination
day).

In essence, even though passion fruit isn't a commonly STS-treated crop in literature, applying the
understanding of ethylene's role suggests that STS should have a beneficial effect on keeping flowers from
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aborting so they can be pollinated. The outcome is more fruits from what would have been aborted
blooms. It's a forward-thinking application that demonstrates the broad potential of the STS kit: if you see a
plant dropping flowers (and it's not something like a nutrient issue), think “ethylene?” and reach for the STS
to experiment.

Conclusion

Across all these diverse use cases - from inducing male flowers on cucumbers or cannabis to delaying
banana ripening or keeping orchid buds intact - a common theme emerges: ethylene management is key
to controlling flowering, fruiting, and plant longevity in many species, and Silver Thiosulfate is a
versatile tool to explore that 495 462 | By temporarily blocking the plant’s ability to perceive ethylene, we
can drastically alter outcomes: - We can switch flower genders (as in cucumber, melon, cannabis) 27 411, -
We can extend the life of flowers and fruits (as in petunia, rose, banana) 175 91 . - We can prevent
stress-related losses like blossom drop or fruit/boll shedding (tomato, cotton, papaya) 113 273 . - We can

synchronize or delay developmental events (like aligning pepper blooms or delaying grape harvest) 315
376 |

The STS Spray Kit, with its two simple components, allows hands-on experimentation with this hormone
pathway. Each use case we walked through provided a detailed guide on how to apply the solution and
what benefits to expect, whether it's a farmer trying to save a tomato crop during a heat wave, a
horticulturist trying to get more female seeds from cannabis, or a scientist studying leaf senescence in
tobacco.

It's important to remember that this kit is for research and educational purposes. It's not a general crop
treatment or a magic fix for all issues. Many of these applications (like on food crops) are experimental and
not officially approved for commercial use 24 . One should always follow safety guidelines - for example,
avoiding consumption of treated produce and limiting environmental exposure - and be mindful of legal
considerations (especially for regulated plants like cannabis, only treat legal plants).

Nonetheless, with responsible use, this kit empowers you to better understand and even influence plant
behavior in a controlled way. It's quite remarkable: by spraying a tiny amount of this solution, you can
witness plants doing things they ordinarily wouldn't - holding onto buds they'd drop, turning a female into a
male, staying green longer under stress, etc. These outcomes are not only practical but also profoundly
illustrative of plant physiology.

Through the specific scenarios above, we've seen how manipulating ethylene signaling can lead to tangible
improvements or changes. This reinforces why ethylene is often called the “aging hormone” or “stress
hormone” in plants - and how intercepting its message can yield significant results. Whether you're trying
to breed a new hybrid, save a crop from weather, or just keep your flowers fresh for longer, the principles
demonstrated by these use cases can guide you.

In the end, the Silver Thiosulfate (STS) Spray Research Kit serves as a powerful demonstration that by
understanding plant hormones, we can step in and temporarily rewrite the plant’s priorities - often to our
advantage. Each use case from cucumbers to passion fruit shows a facet of plant development that can be
guided by this kit, whether it's switching sexes, extending shelf life, or preserving genetic lines. Happy
experimenting, and may your newfound ethylene insights lead to fruitful (and flowerful) successes!
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