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MOISTURIN & COLD WEATHER STRESS 
 

 

Moisturin offers the grower a variety of uses and benefits during the 

winter months. 

 

Everything from frost protection, winter desiccation (especially bare 

root storage and big leaf evergreen) and early spring shipping when 

temperature variants are a problem. 

Try a simple test this year and see for yourself. 

If you are interested in running your own trial contact GSI Horticultural 

for a free sample. 

Please let us know your results.  Our email address is 

info2@gsihorticultural.com and our website is 

www.gsihorticultural.com 
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                   PRODUCT INFORMATION SHEET 1/10/2008 

 

MOISTURIN  

FOLIAR ANTI -TRANSPIRANT &  

 PROTECTIVE PLANT COATING  
 

¶ Protects plants against drought, frost damage and adverse weather conditions. 

¶ Use as an environmentally friendly alternative to pesticides and fungicides. 

¶ Stops moisture loss during harvest, grading, storage, shipping and transplanting. 

¶ Safe ï Easy to use ï No danger of plant phytotoxicity ï Non-Ionic 

¶ No negative effect to photosynthesis or gas transfer 

WHAT IS MOISTURIN? 
Moisturin is a dual-purpose clear liquid plant coating that forms a prophylactic shield on plants and significantly reduces plant 

stress due to water loss. This physical barrier also protects the plant against damage from a large variety of insects, disease, UV 

degradation, frost, windburn and acid rain. With a single application of Moisturin you create multiple benefits for your trees and 

plants.  This is extremely cost effective for the grower and the reduction of toxic chemicals going into the soil or ground water is 

beneficial to the earth.  

MOISTURIN AS AN ANTI-TRANSPIRANT 
University and field tests have shown Moisturin to be the most effective of all anti-transpirants and anti-desiccants.  

Why is this? Moisturin uses a completely different chemistry than typical foliar anti-transpirants.  

Moisturinôs patented formula contains a tough adhesive resin that has an extremely low vapor transmission rate. This 

resin allows Moisturin to be used at any dilution with virtually no danger of plant phytotoxicity.  Moisturin is fortified with two 

high-grade surfactants, a UV inhibitor and a waterproofing agent to prevent the dried film from leeching off the plant surface. 

Moisturin enhances plant appearance with a slight gloss coating and will not stick in sprayers like standard anti-transpirants. 

 Moisturin is extremely effective as a frost protector.  As an anti-transpirant and anti-desiccant, Moisturin can be 

applied to dormant woody plants to reduce water loss during harvest, storage, shipping and re-planting.  It improves the survival 

of trees and plants exposed to any type of stress, especially species that are sensitive to water-loss.  Moisturin is effective for, 

roses, cane-berries, fruit trees and ornamentals. It is especially effective for big leaf evergreens during extreme cold conditions. 

  

MOISTURIN AS A PROTECTIVE PLANT COATING 

Spraying Moisturin on a plant is like wrapping the plant in a clear, strong membrane.  Unlike chemicals that use active agents 

and toxicants to kill or repel, Moisturin offers a completely different type of safe passive mechanical plant protection.  

Moisturin actually forms a physical barrier on the plant surface to protect it against all types of damage.  This is an entirely new 

concept in total plant protections and it comes with the additional benefits offered by the best of the foliar anti-transpirants. 

Moisturinôs unique new approach to plant protection is not a cure-all but it does offer the option to protect plants in a gentler 

way. Moisturin will have no impact or negative effect on ground water or soil.  It is completely safe and offers no hazard to the 

persons that handle it. TRY MOISTURIN AS AN ENVIROMENTAL SUBSTITUTE FOR FUNGICIDES AND 

INSECTICIDES.   

 

SPECIAL USES 

CHRISTMAS TREES AND GREENERY: : Moisturin extends the life of cut Christmas Trees, holly and wreaths by 

reducing water loss through the needles and stems.  Moisturin keeps cut evergreens green for longer periods of time and 

reduces needle drop. Moisturin improves the appearance of trees and greens by providing a healthy looking clear glossy 

coating.  

OTHER USES FOR MOISTURIN: Moisturin  is excellent for use in the propagation of hardwood and softwood 
cuttings, storage of bulbs and tubers, budding and grafting of plants. It can be applied to pruning cuts to prevent excessive 
moisture loss and it reduces access of disease and insects through the cut area.   It also reduces water loss and water uptake 
of seedlings during germination.  Use Moisturin  any time reduction of water loss would benefit plant quality and survival. 
Moisturin  also reduces the amount of irrigation water required and the labor cost of applying it 



SPECIAL NOTE: GSI Horticultural has committed to an ongoing test program utilizing both growers and universities.  The 

development of a product like Moisturin opens many doors toward the improvement and success of growing, storing, shipping, 

and transplanting horticultural products.  Anything you run across during your use of Moisturin (whether good or bad) that will 

further improve our ability to let you grow more successfully, let us know. From dilutions levels, to protection against bugs or 

bacteria, we want to hear from you. 

DIRECTIONS FOR USE: 
Moisturin is non-toxic to plant stems, and foliage.  Moisturin is white when applied, but dries to a transparent, flexible coating.  This coating 

will retain it is effectiveness for several months on dormant plants, or until plants ñoutgrowò the membrane.  

 

RECOMMENDED APPLICATION RATES 

FOR MOISTURIN CONCENTRATE 

 

The standard dilution rate for Moisturin application is one part Moisturin to 10 parts water. (A part can be quarts, 

gallons, cups, etc.)  

Good coverage is important. Two coats of Moisturin may be applied for added effectiveness, especially on leafy 

plants. 

The second coat can be applied prior to total drying of the first coat. 

Additional applications, or stronger dilutions, may be necessary for extreme situations 

 

APPLICATION: MOISTURIN MUST BE THOROUGHLY MIXED IN ITS CONTAINER BEFORE ADDING TO WATER! 

Moisturin can be applied as a dip or as a spray to run-off.  It is recommended that high-pressure sprayers be used when applying 

as a spray to ensure maximum and uniform coverage. Back-pack and other low-pressure sprayers can also be used.. Pour 

Moisturin Concentrate into measured water for easier mixing. 

   

As a general rule Moisturin will dry at the same rate as water.  Apply at temperatures above 40ęF. If rain or irrigation water 

comes in contact with Moisturin prior to its drying, effectiveness will be lessened.  

 CLEAN UP: Wash all equipment with water before Moisturin dries.   If vegetable oil is run through spray equipment prior to 

Moisturin application, cleaning will be easier. 
¶  TO ACHIEVE THE BEST RESULTS WITH MOISTURIN APPLY AS THOROUGHLY AS POSSIBLE. SPRAY FIELD CROPS IN 

BOTH DIRECTIONS IF FEASIBLE. MISTING WILL PROVIDE BETTER EFFICACY ON THE UNDER SIDE OF LEAVES FOR 

FOLIAGE PLANTS.  

¶ APPLY ONLY WHEN TEMPERATURE IS ABOVE FREEZING.   

¶ SHELF LIFE OF MOISTURIN IS UP TO TWO YEARS. 

¶ USE MOISTURIN IN PLACE OF ROOT-ZONE FOR BARE ROOT AND FIELD CROPS WITH OVERHEAD WATERING 

 
ATTENTION GROWERS AMD TESTING RESEARCHERS: Start at the lowest recommended application rate and ladder up additional water 

content until most desirable and economical mixing rate is reached. 

Due to the tremendous amount of variables involved in the planting, raising, transplanting, establishment, storage and shipping of plants, trees 

and shrubs, it is difficult to recommend an exact application rate.  Even with years of extensive grower and University testing, it is impossible to 

compress the above mixing parameters any further.   

1.     In University and grower tests, Moisturin out-performed all other anti-transpirants by a substantial margin and showed no sign 

of phytotoxicity even with elevated dilution rates. 

2. The more severe the plant stress, the more effective the benefits from Moisturin.  Moisturin is beneficial to plants under many 

conditions but is best used as an insurance policy against the threat of severe stress situations.  Obvious concerns would be 

extreme weather conditions, transplanting, or shipping and storage.  

3. In extreme plant stress situations, Moisturin can be used in dilution rates as strong as 1 to 1 with virtually no danger of 

phytotoxic symptoms. 

4. On most bare root plants it is not advisable to apply Moisturin to the root area.  It can reduce water uptake. 

  

PHYSICAL & CHEMICAL PROPERTIES 
Boiling range: N/A     Vapor Density: Lighter Than Air 

Odor: Slight      Evaporation Rate: Slower than Butyl Acetate 

Appearance: Milk-like ï Dries Clear   Volatile by Volume: 64.7 

Freezing Point: Do Not Allow to Freeze 
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Moisturin Antitranspirant and Bare Root Storage 
 

Probably the most effective use for Moisturin is to apply it to bare root stock prior to winter storage. 
 

WHY? 

 
Water loss during storage of bare root plants can be a serious problem. After plants are bare root harvested 

there is little or no moisture uptake through the root system. Plants will then start to suffer from a lack of 
sufficient water. This is called drought condition or water stress and it can severely impact the plants 

physiological process resulting in weaker plants that are then subject to disease and other deficiencies. 
Many plants are so affected by this problem that they can lose as much as 80% of their available water 

during the storage period. This type of desiccation will manifest itself shortly after spring planting in the 
form of delayed bud break, higher die-back and death rate. 

Another concern during winter storage is bacterial and fungal disease, both indoor and outdoors. Many 
growers that use indoor cold storage, spray water on the roots and tops of plants to reduce the amount of 

moisture the plants are using. This does offer some benefit but unfortunately it also increases humidity and 
creates a perfect environment for diseases.  

 
Moisturin offers a practical solution to these problems.  

 

HOW? 

 
Simplicity….  

Moisturin when sprayed on the plants (or used as a dip) encapsulates the plant in a prophylactic like clear 
film that when dry, keeps plant moisture in and diseases out. Moisturin is completely safe and does not kill or 

repel anything. It just forms an impermeable barrier of protection. 
Best of all Moisturin does not affect the plants normal gas exchange process, and one application can protect 

plants for up to five months. 
 

This may be hard to believe, but it is easy to prove.  
 

We can supply confirmed data from published articles in scientific journals. We may even convince some 
northwest growers to confess the secrets of their success with Moisturin.  

 
However, what we really recommend is that you see for yourself. This fall try Moisturin on some of your bare-

root stock. Mark theMoisturin treated plants and then monitor the difference between the treated and 
untreated plants. This should include bud break and die back rates in the following spring. If your plants 
have been shipped to a retail grower or garden center ask them to verify results. Once they do, they will 

want all their bare root winter stock protected with Moisturin.  
 

You decide if Moisturin is right for you.  
 

Happy Storage  

 

Phone: (541) 383-0222          Fax: (541) 550-7657          E-mail – info2@gsihorticultural.com 

You can find us at www.gsihorticultural.com 
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MOISTURIN & FROST PREVENTION 
 
A large number of growers have been using a combination of Moisturin and copper to protect their plants 

against frost damage during the spring and the fall. 

In some cases berry growers have seen plant and bud protection down to 18ęFarenheight. 

The combination of Moisturin and copper (bactericides might be even better) is very effective against ice 

nucleating bacteria (pseudomonas). 

The combination of these two ingredients should be applied in advance of the expected frost.  Retained 

efficacy can last up to four months during dormancy.  During growth periods, re-application to the new 

growth is necessary as plant material grows through the film.  Reapplication is then needed to protect the 

new growth ONLY! 

Protection requirement data: 

BIG LEAF EVERGREENS: 

100 gallons of water ï 1-3 gallons Moisturin ï 3 lbs Copper 

DECIDUOUS & CONIFERS: 

100 Gallons of Water ï 3-10 gallons Moisturin 4-6 lbs Copper 

Gallonage and dilution dependant on planting method 

Copper can be Hydroxide, Sulfate or Commercial Brand 

A few States have adjutant restrictions where Moisturin cannot be uses as a tank mix.  In this case, apply 

copper first ____ then spray Moisturin over the copper. 

Try a simple test this year and see for yourself. 

If you are interested in running your own trial contact GSI Horticultural for a free trial sample. 

After your trial please let us know your results.  Our email address is info2@gsihorticultural.com and our 

website is www.gsihorticultural.com 

 

mailto:info2@gsihorticultural.com
http://www.gsihorticultural.com/


THE FOLLOWING INFORMATION INVOLVES EXCERPTS FROM AN ~TICLE PUBLISHED IN  

MARCH 1993 BY THE AMERICAN SOCIETY FOR HORTICULTURAL SCIENCE. TO READ THE  

ENTIRE ARTICLE GO TO OUR WEBSITE www.gsihorticultural.com 
 

 

J. AMER. soc. HORT SCI. 118(2)228·235. 1993.  

Antidesiccant Compounds Improve the Survival of Bare-root Deciduous Nursery Trees  
John M. Englert, Keith Warren, Leslie H. Fuchigami, and Tony RH. Chen  
Department of Horticulture. 2042 Cordley Hall. Oregon State University. Corvallis. OR 9733/-29//  

Additional index words. post harvest handling. desiccation tolerance, water stress, anti-transpirants. Norway maple,(Acerplatanoides.) Washington  

hawthorn, Crataegus phaenopyrum, red oak Quercus rubra  

Abstract. Desiccation stress during the post-harvest handling of bare-root deciduous trees can account for dieback and poor re-growth after  

transplanting. Desiccation tolerance of three bare-root deciduous hardwood species was determined at monthly harvest intervals from Sept. 1990  

through April 1991. Among the three species tested red oak (Quercus rubra L) was most tolerant to desiccation. followed by Norway maple (Acer  

platanoides L) and Washington hawthorn (Crataegus phaenopyrum Medic.). Maximum desiccation tolerance of all three species occurred during  

the January and February harvests. Of20 film-forming compounds tested the anti-desiccant Moisturin was the most effective in reducing water loss  

from bare-root trees during desiccation stress and in improving survival and plant performance during re-establishment in laboratory. greenhouse,  

and field, Moisturin treated plants lost up to 80% less water than untreated plants. Washington hawthorn seedlings treated with Moisturin before  

severe desiccation conditions had the highest, survival lowest die-back/plant .and highest root growth ratings. The results indicate that Moisturin is  

an effective means of overcoming post-harvest desiccation stress desiccation sensitive plants. such as Washington hawthorn,  

Table I. Types and sources of film-forming materials tested.  

SPECIAL NOTE: At the time of these tests Moisturin was supplied at an 80% dilution rate.  

Compoound  Dilution'  Type of compound  Supplies  

Decco C'  

Decco D'  

Fresh-Core CW I  

Fresh-Cote 214.  

Semperfresh  

Shield Brite AP-40  

Shield Brile AP-SOC  

Shield Brite C-2lW  

StaFresh 819  

Latex coatings  
 BPC #1'   Acrylic polymer  Burke', Protective Coatings, Washougal, Wash.  

 Moisturin'  I: I. 1:3  Latex emulsion  Burke's Protective Coatings  

Antitranspirants  

Anti Stress 2000  

Ciearspray  

Cloudcover  

Folicote  

ForEverGreen  

Needlehold  

VaporGard  

WiltPruf  

Waxes/preservatives  

Decco N  

I: 100, 1:40  
1:10  

pre-mix  

1:20  

1:7  

1:4  

1:40  

1:5  

Acrylic polymer  

Acrylic polymer  

NA  

Hydrocarbon wax emulsion  
Acrylic co-polymer  

NA  

Terpenic polymer  

Terpenic polymer  

1:5  NA  

1:

2  

NA  

NA  

Curnauba wax, shellac  

Shellac (alcohol base)  

Sucrose esters, glycerides  

Carnauba wax  

Carnauba wax  

Polyethylene emulsion  

Carnauba wax  

1.75<k (w/vi  

Polymer Ag. Fresno. Calif.  

W.A. Cleary Chemical Corp .. Somerset. N.J.  

Easy Gardener, Waco, Texas  

Aquatrols Corp.. Pennsauken, N,J.  

Mycogen Corp .. San Diego  

Kirk ce.. Wautoma, Wis.  

Miller Chemical Corp., Hanover. Pa.  

WiltPruf Products. Greenwich, Conn.  

ATOCHEM North America, Agrochemicals  

Divsion, Monrovia, Calif.  

ATOCHEM  

ATOCHEM  

Agri-Tech. Yakima, Wash.  

Agri-Tech  

lnotek International Corp.. Mentor, Ohio  

Shield Brite Corp .Å Kirkland, Wash.  

Shield Rite Corp.  

Shield Brite Corp.  

FMC Corp., Riverside. Calif.  

'Dilution rate determined from the manufucturers suggested rate (antitranspirants) or by preliminary testing (waxes/preservatives. and latex coatings).  

Dilutions made with distilled water.  

 YExperimental name used in this study.  . .  

'Experimental formulation. Refer to product label for current recommended dilution rates.  

NA = product information not available.  

* SPECIAL NOTE: Name changed to aSI Horticultural  

http://www.gsihorticultural.com/


Table 2. Water loss over 96 h from Norway maple ,100 Washington  

hawthorn stem sections treated with tihn-fomJing compounds.':"  

 

T;:hk 1. Wal?! 1(1\\ :!liC :-egrowit ur l-ycarold ~{~j\r:iY nupk ;mJ Wa.;hinglt:ri n;l\l,(nnrr.  

-  seedlings ireJied wnh iifm.fnii:l:r:~ !:,ijm?nunJ~ fl.:-Ime :J.i\ h of .tljhtyin~.-'·!  

 

Compound  

None (control)  

FolicOie  

AntiSlress 2000 11: 100}  

Sernpcrfresh  

Cloudcover  

Needlehold  

Clearspray  

Forfiverflreen  

Decco A  
Fresh-Cote 2I 4  

Decl'O D  
WiltPruf  

SHlFrcsh R 

19  

Vap()rG~rd  

Shield Brite AP-SOC  

Shield Brite C-2HO  

Fresh-Cote CW I  

Decco C  

BPC#I  

Moisturin ( I: I)  

Moisturin (undiluted)  

 

Maple  

22.2,t  

21.7 a  

21.0 a  

21.2,1  

19.0 ab  

I K5 ah  

I R.4 ah  

liD ab  

IH.nah  

17.6 ub  

16.2 an  

16.1 an  

15.5 ubc  

15.4 ubc  

14.3 abc  

13.9'1oe  

13.2'IOe  

lOA he  

9.H be  

5.3 c  

 

Hawthorn  

2H.:" an  
2:<.0 ubcde  

:"5.9 uh  

21.5 ah  
29.4 a  

:"7.1 ub  

233 ubcdc  

'2.7.:" ah  

29.9,1  

17.7 cdel  

:"IA hcdcf  

:"9.0 a  

21.2 bcdcf  

24.:" abed  

:"4.0 ahcd  

14.1l rg  

lo.ocrg  

25.:" abc  

10.R drlg  

9.7 gh  

5.f>h  

  

S~je,&      

compound  Wa:.crlo,"  Surrial ~~; l'"  Dich:Jd !~c;'  RUOf growth ra!ili~u  

Nnrway maple      

X{lne icoll!mi}  1l.1~6 a  SO  523  2.& ;.J~  

BPOI  i).liU ab  IOU  29 ab  3.1 ah  

Dccco C  Q.162uiK  'In  :,~ ab  c.9ah  

Decco A  0.161 abc  Ill!)  ~8 ab  15ah  

Shield Brite AP·5OC  0.15& ebcd  90  3S ab  ~Jah  

Moisiurintl:i;  O.l36ix:d  It)}  Ob  '.1 h  

Shield Brire C·2RO  O.i28eG  li.\)  5.1 a  J.3 :ih  

Fresh,COIe CIV /  O.Ii2d  !OO  14 ab  Uil  

Moisturin iundilu!edi 0.072 e  fiX)  On  45 h  

Washington hawthorn      

None (comrcll  0.2)9 a  lOa  99a  U.O a  

Decco C  0.24S'lb  SOab  95 i!  /.0 ab  

Decca A  0.235 be  80b  9~ a  /.6 abed  

Shield Brite AP·5OC  0.199  80b  SSa  1.6 abed  

Fresh-Coie CW I  O.179de  50ab  Ri a  I.labi:  

Shidd Briie C·28O  O.175de  jUab  93 a  I., abed  

BPC#I  0./61  RO b  XSa  '.4lx:d  

Yloisiurinll:l)  O.I30r  80b  43 b  3.1 d  

}Ioisturin lurnlilulec} 0.09, g  Mb  25 b  3.0ce  

'Waierlo;s during 48 h air-driini! l123± 2C. 47 ± H RH.  

'Mean separation ~ilh;o (olu~n; using Tukey's muiliple range les\. P ~ 0.05.  
'grams waler lossigr;!llli fresh weighl per 48 h.  

-Percent servival: :>lumber of plams that ~rewirol"i number of piams In = Ill:. evalaated aner  
60 days.  
'Percent dieback/plam: 0 ~ no dieback, 100 ~ dead.  

'Rating: 0 = no new roOi growth. 5 = roOi mass well developed,  

 

Table 4. Field testing of film-fonning compounds applied to muitistemmed hawthorn trees  
during. re-e stubfishrnerir.t->  

 
31 May planting  

 Protectant  Survival(%Y  Die.back (<.i'c,)"  

 Wrapped in polyethylene  70  90 a  

 None (control)  80  63 ab  

 Shield Brite AP-40  70  43 bc  

 Shield Brite AP-50C  70  22 c  

 Anti Srres s 2000 ( 1 : 100)  80  18 c  

 Mo isrur in (1: I )  100  I 1 c  

 Moisturin (undiluted)  lOa  9 c  
 Moismrin (1:3)  80  5 c   

 
ZPlants evaluated on 27 Aug. 1991.YMean separation within 
olumns using T'uk ey t s multiple range lest, P = 0.05.  

xPercent survival: Number of plants that grew/total number of 

plants (n = 25 for controls, n = 10 for each treatment on each 

planting date, except for Moisturin (undiluted) treated plants on 

7 June planting where n = 9).  

 

7 June planting  

Survival Co/c)  Dieback ('k)  

 100  90 a  

 36  73 ah  

 20  71 ab  

 :?O  74 ab  

 80  59 abc  

 50  22 c  

 44  3] bc  

 !SO  43 abc  

'Waler loss during 'l6h air-drying ,II 23 ±:"c' 47 ± Yk RH.  

YMe,1n separation within columns using Tukcy's multiple range lesl P =  
O.OS.  

W:lter loss (milligr.lIllS watcr/clll~ per% h)  



 

 

 

 
 
 
Antitranspirants as Least Toxic Fungicides - March 1, 2000  
Jeff Schalau, County Director, Agent, Agriculture & Natural Resources  
Arizona Cooperative Extension, Yavapai County  

 
Many gardeners are looking for alternatives to traditional chemical pesticides to control damaging 

insects, fungal pathogens, weeds, and other garden pests. To respond to this market niche, many new products are being 
developed and promoted. One area which has received attention is that of using antitranspirants as fungicides. As usual, 
you must tolerate some plant science lessons on our circuitous route to this topic. Bear with me, and we'll get there soon 
enough.  
 
Plants have natural mechanisms that protect them from excessive water loss and disease in their native environments. All 
plants need water in their leaves to conduct photosynthesis. Transpiration is the process that plants use to transport water 
from the soil, through the roots, up the stem, to the leaves. Leaves have small openings, called stomata, that provide exit 
holes for evaporated water to be released to the atmosphere. When soils water is available, each water molecule that 
evaporates is  
replaced by another that is waiting in line behind it. This also provides evaporative cooling to the leaves on hot days. 
When soil water is unavailable, the stomata close to decrease water use. However, plant leaves are not perfectly sealed 
like Tupperware. Rather, leaves are porous somewhat like a paper bag and some water escapes through the leaf surface 
even when stomata are closed. End of science lesson number one.  
 
To further understand how leaves protect themselves, we need to know more about leaf anatomy. The outermost layer of 
leaf consists of clear, window-like cells known as the epidermis. On the outside surface of the epidermis is a coating of 
waxy material (cutin) known as the cuticle. Just think of the last time you picked a ripe apple and felt that slightly sticky 
wax cuticle on the surface of the fruit. The thickness of the cuticle varies greatly by plant species. Many native plants, 
such as pinyon pine and juniper, have a naturally thick cuticle. This helps them tolerate our arid environment. Introduced 
plants, such as fruit trees, garden shrubs, annual flowers, and vegetable crops, are adapted to less arid locations and 
have a much thinner cuticle. End of science lesson number two.  
 
Back to the topic of this article: antitranspirants (ATs). ATs were originally developed to increase survival of transplanted 
trees and shrubs by reducing water use in various horticultural settings. The polymers used as ATs vary in chemical 
composition, but all function by increasing cuticle thickness and integrity. Some brand names are Cloud Cover, Wilt Pruf, 
Vapor Gard, and Safe Pack.  
 
Many plant pathologists also believe the cuticle protects plants from diseases caused by bacteria and fungi. Researchers 
have extracted cuticle waxes from apple leaves and applied them to the leaves of bean plants. They found the bean 
plants had greatly increased their resistance to Botrytis gray mold, a common pathogen.  
 
Other research has shown that removing the cuticle increased the incidence of foliar disease in many plants.  
 
The practical landscape applications in ornamental landscapes are numerous. ATs can provide up to 90% control of 
powdery mildew on roses, Euonymous, Zinnia, and other ornamentals. It can also control gray mold on tomatoes and 
downy mildew on melons, cucumbers and squash. In several research projects looking at these crops, the use of ATs has 
resulted in higher crop yields. I would especially encourage rose growers to try ATs as a least toxic control for powdery 
mildew and possibly black spot.  
 
Before using these products, try them on a small portion of the plant to test them for harmful effects. Also check the label 
to see if they are recommended for edible crops. On the down side, ATs can limit photosynthesis and reduce the 
evaporative cooling effect. In our sunny climate, the limited photosynthesis is less of a problem than the loss of 
evaporative cooling. 



 

 

How and When Does Water Stress Impact Plant Growth and 

Development? 

Adapted by Krista Pearson from a presentation by Dr. Jim Bauder1, Extension Soil and 

Water Quality Specialist, Montana State University-Bozeman 

What is plant water stress?  

Plant water stress, often times caused by drought, can have major impacts on plant growth and development. When it 

comes to crops, plant water stress can be the cause of lower yields and possible crop failure. The effects of plant water 

stress vary between plant species. Early recognition of water stress symptoms can be critical to maintaining the growth of 

a crop. The most common symptom of plant water stress is wilt. As the plant undergoes water stress, the water pressure 

inside the leaves decreases and the plant wilts. Drying to a condition of wilt will reduce growth on nearly any plant. 

From an irrigator's perspective, managing water to minimize stress means knowing plant water availability, recognizing 

symptoms of water stress, and planning ahead. This article outlines how water stress impacts plant growth and 

development and how to anticipate plant water stress to minimize negative consequences. 

How does water stress impact plant growth and development?  

Plants take in water through their roots. The amount of force needed for a plant to remove water from the soil is known as 

the matric potential. When soil moisture is low, plants have to use more energy to remove water from the soil, thus the 

matric potential is greater. When the soil is dry and the matric potential is strong, plants show symptoms of stress. This is 

known as the matric effect. 

Plants can also have difficulties extracting water from the soil if salts are present in the root zone. Generally, when the soil 

solution is more saline than the plant, more energy is needed to uptake water than if the soil solution is not saline. Plant 

water stress caused by saline conditions is known as the osmotic effect. Stress from the osmotic effect will cause the same 

symptoms as stress from the matric effect. 

Salinity as a stress factor  

In places where both salinity and drought are present, plants must overcome matric and osmotic forces to uptake water. If 

the osmotic effect is strong (high salinity), then the matric force (how dry the soil is) needs to be minimized to reduce the 

combined effect of matric and osmotic forces. Simply stated, more water needs to be added to the soil to minimize the 

effects of plant water stress in saline soils. 

Most water for irrigated crops is extracted from shallow soil depths where the majority of the roots are. In the first few 

days following irrigation, 40% or more of plant water comes from the top twelve inches of soil. Plants use roots to uptake 

water from the soil, so adequate root density, distribution and conditions conducive to root growth are important in aiding 

plant utilization of water. 
 
Why does water stress impact plant growth and development?  

The main consequence of moisture stress is decreased growth and development caused by reduced photosynthesis. 

Photosynthesis is the process in which plants combine water, carbon dioxide and light to make carbohydrates for energy. 

Chemical limitations due to reductions in critical photosynthetic components such as water can negatively impact plant 

growth. 
Low water availability can also cause physical limitations in plants. Stomates are plant cells that control movement of 

water, carbon dioxide, and oxygen into and out of the plant. During moisture stress, stomates close to conserve water. 

This also closes the pathway for the exchange of water, carbon dioxide, and oxygen resulting in decreases in 

photosynthesis. Leaf growth will be affected by moisture stress more than root growth because roots are more able to 

compensate for moisture stress. 
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Winter Injury 

 

Winter injury is a result of many environmental factors. The causal factors are diverse and include late spring frost, 

a cool summer followed by a warm fall or a sudden drop in temperature, excessive or late season fertilization, excessive temperature 

fluctuations, abnormally cold temperatures during winter, drying winds, and lack of snow 

cover. Growing plants out of their hardiness zone reduces their ability to survive low temperatures during the 

winter. 

Excessive drying (winter desiccation) is one type of winter jury. This is quite common in evergreens (Figure 4) 

and occurs when water evaporates from leaves or needles on windy or warm sunny days during the winter or early 

spring. Drying occurs because this water is not replaced since the roots cannot take up enough water from cold or 

frozen soil. Winter desiccation is prevalent on broadleaved evergreens such as rhododendron (Figure 5) 

and holly and on needled evergreens such as hemlock and pine. Rhododendron leaves affected by winter desiccation 

turn brown along the margins and roll longitudinally along the mid-vein. Desiccated needled evergreens 

exhibit browning of the tips of needles, needle drop, and twig dieback. 

 

Periods of fluctuating winter temperatures combined with sunny calm days can cause sunscald (or sunscorch). Sunscald becomes 

evident when bark splitting occurs on stems or branches, most often on the southwest side of the tree Other symptoms include dried 

buds, scorchin gor shriveling and dying of newly emerged foliage, 

twig dieback, scalding of bark, stunted annual twig development, and reduced plant growth. Smooth, thinbarked 

deciduous trees and shrubs are most prone to sun scald injury. Examples include flowering cheery and almond, 

Japanese and red maple, and flowering plum and peach. 

 

Keep in mind that, unfortunately, symptoms of winter injury are not often evident until the following spring or 

summer. Winter injury will predispose plants to secondary infections by insects and diseases caused by living 

organisms. 
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Mr. Glessner, 

I marked and sprayed 6 Rhododendrom plants at various locations in Bend, Oregon last October. 

I marked and did not spray 6 other Rhododendrom plants 

 

Our climate is really hard on all big leaf evergreens and conifers and I have been looking for a way to 

protect them against winter desiccation.  Looks like I found it. 

 

The plants on the left are representative of all the plants I treated with Moisturin. 

The plants on the right are representative of all the plants that were not sprayed. 

 

My customers and I are looking forward to next winter with Moisturin protections 

 

Many thanks, 

Doug Rohan, Contractor. 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
GLESSNER SALES INCORPORATED 

DBA: GSI HORTICULTURAL 
325 NW VERMONT PLACE, SUITE 108 

BEND, OREGON 97701-4367 
 

WHEN TO USE MOISTURIN OR WHEN TO USE ROOT-ZONE 
 

 GSI Horticultural is the only company that manufactures and supplies two different types of anti-transpirants, 
Moisturin and Root-Zone. Actually we are the only company that manufactures an anti-transpirant like Root-
Zone, which is drenched into the soil or media. 
 Root-Zone was developed because foliar spray anti-transpirants have limitations that stop them from being 
effective for certain situations where spray application is difficult. 

         

MOISTURIN 
Foliar Spray anti-transpirant 

Alternative to fungicides, and many insecticides  
Bare Root and Field Crops 

 

ROOT-ZONE 
Soil drench anti-transpirant for containerized 

plants, vegetables, B&B, turf and sod 

Uses Uses 

Use as a safe environmental alternative to fungicides 
and insecticides. Forms a long lasting protective barrier 
on the plants.(Early Spring is most effective) 

. 

Interior plants to extend watering periods.  Use in 
hotels, public buildings and by home owners to 
protect their plants while absent 

Bare Root stock prior to winter storage, over-wintering or 
shipping.  Apply to all deciduous plants immediately after 
abscission for protection against winter disease, and 
desiccation.  
 

Prior to shipping in containers 
Prior to transplanting from containers 
Prior to display in containers 
 

Protect plants against transpiration and desiccation 
brought on by extreme weather conditions. (Drought, 
frost damage, extreme cold or heat and salt damage.)   
 

Prolong watering intervals of vegetables, bedding 
plants and containerized ornamentals (especially 
conifers and big leaf evergreens.) 

Use as a long term sticker for animal repellants, 
fungicides, pesticides* 
PROPAGATION: Protect cuttings from stress until they 
are transplanted. 
 

Turf grass and sod. Extends water application 
Intervals. Use on areas that do not get adequate 
water. (Dry spots-difficult to water areas) 
 

Moisturin allows summer digging even during full flush. 
Protects drought sensitive plants (Norway maple, 
Hawthorns, etc) 
 

Shipping and display of floral and tropical plants. 
Use to extend shelf life if shipping delays occur.  
 

Extend Quality and duration of cut Christmas trees, 
greenery and holly (allows early Christmas Tree 
harvest.) 
 

Transplanting seedlings and vegetables into the field 
or larger containers. 

Apply prior to trade shows or other display situations to 
improved appearance and reduce wilt.  
 

Extend shelf and storage life of bagged roses and 
trees.  
 

 
In certain conditions Moisturin and Root-Zone may be used in combination to offer plants additional benefits 
against extreme transpiration or desiccation stress. 

*Only in states where EPA registration is not   required for adjuvant.    3/25/2011 


