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Effects of Different Types of Anti-transpirants on Water Use Efficiency of
four Herbaceous Plants

LV Guo-li' ,WANG Jin—xin’* ,FENG Shu-lin', YAO Li-xia' , DANG Qian-nan'
(1. Institute of Soil and Water Conservation, Northwest A&.F University, Yangling, Shaanxi Province 712100, China;

2. College of Natural Resources and Environment, Northwest A& F University, Yangling, Shaanxi Province 712100, China)

Abstract; The purpose of this study was to explore the effects of three types of anti-transpirants on water
consumption and utilization in four herbaceous plants. The optimal concentration was selected for each an-
ti-transpirant after comparing,in order to provide theoretical basis for the vegetation conservation tech-
nique at coal mining sites in arid areas. Four kinds of herbaceous (grass) species, Agropyron mongolicum
Keng.Astragalus adsurgens Pall. , Melilotus albus Medic. ex Desr. and Althaea rosea (Linn.) Cavan,
were used as research objects,and 3 different anti-transpirants were used on leaf surface of each grass with
4 concentrations for each:Fulvic Acid (FA,1,2,3,4 g+ L™'),Guan Cun (GC,3,6,9,12 g« L™'),Kaolin
(KL,20,40,60,80 g« LL™'). Water spray was used as the control. The transpiration rate (Tr),net photo-
synthetic rate (Pn),water use efficiency (WUE) and biomass of leaves in four grasses were determined af-
ter three months of anti-transpirants spraying. For FA application, Tr and Pn were the highest in control
plants and decreased with the increase of FA concentration within the tested concentration ranges for A.
Mongolicum ,M. albus and A. adsurgens whereas the WUE of these three grasses was higher at lower FA
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concentration and lower at higher FA concentration. Similar tendency was found in Tr value of these three
plant species after spraying with GC,and a slight difference was observed in Pn values in terms of different
GC concentrations with lower Pn value than that of respective controls. The WUE was higher compared to
control and increased with the increase in GC rates. For KL,Pn and WUE were lower in leaves of A. Mon-
golicum and A. rosea than those of control after spraying KLL and decreased with concentrate increasing; Tr
value was lower after spraying KLL compared to the control with no significant differences among the KL
treatments. The extent of both restraining Tr and Pn,and promoting WUE of spraying these three anti-
transpirants on leaves of the four grass species we studied,was GC and KL better than FA, After compa-
ring the effects of these three anti-transpirants on the four species, we concluded that GC and KL showed
better performance than FA. A. Mongolicum and A. adsurgens,spraying GC with the concentration of 12
g+ L7 ',and A. rosea and M. albus,spraying KLL with the concentration of 20 g « L™ ', could be used for the
vegetation conservation techniques at coal mining sites in arid areas.

Key words: Herbaceous plants; Anti-transpirant; Spray concentration; Water use efficiency; Arid desert area
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Table 1 Effect of foliar application of different anti-transpiration agents on water use efficiency of four grass species

Water use efficiency/pmol « mmol ™!

Anti-transpiration  Concentration/g « L!

A. mongolicum M. albus A. adsurgens A. rosea
FA 0 0.98+0.11¢ 2.054+0.02° 1.844+0.08* 1.45%40. 05
1 0.7540. 16* 1.74=+0.16% 1.22+0.19% 1.02+0. 24¢
2 0.71-+0. 10% 1. 4040, 22" 1.3340. 06 1.044+0. 16"
3 0.8540. 08¢ 1.91+0.21° 1.81+0. 32 1.48+0.07¢
4 0.6840.13* 1.19+0.11¢ 1.14+0. 29° 1.1140.07%¢
GC 0 1.124+0. 05% 2.1640.12¢ 1.8140. 15° 0.9440.08"
3 0.85+0.13" 1.76+0. 22 1.55+0. 26¢ 0.94+0. 04"
6 1.0340. 042 1.624+0.15° 1.6240. 10" 0.9740. 05
9 1.16+0. 13% 1.8540. 09 1.8540. 06* 1.1440.08%
12 1.184+0. 13 1.9340.17% 1.90=+0. 04 1.16£0.07¢
KL 0 1. 0540, 072b¢ 1.57£0.13% 1.70£0.08* 0.8440.08*
20 1.2540.11% 1.73+0. 31¢ 1. 76 £0. 05° 1.06+£0. 02
40 1.21+0. 12% 1.55+0.12¢ 1.68+0.07¢ 0.8740. 06*
60 0.94+0. 08" 1.34+0.06° 1.76+0. 16* 0.9440. 08"
80 0.9340. 06° 1.54+0.05° 1.24+0, 15" 0.7940.13*
+ (n=3), (P<<0.05)

Note:Data was shown as mean 4 standard error of three replicates(n=3) ,different small letters in the same column indicated significant

differences at the 0. 05 level
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Fig. 3 Effect of foliar application of different anti-transpiration agents on biomass of four grass species

(P<C0.05)

Note: Different letters within the same grass showed significant differences (P<C0. 05)



718

28
3 KL GC FA ,
GC KL FA
, ° . FA,GC,KL 3
’ ’ [11] .
° , Abdallah 2V FA , WUE
Tr Pn [l 33.45%; ,
Pn , FA 4 WUE
51, : FA
, ’ 1 WUE FA
: P, : 3g-l !
| | ’ . [12]
, Pnl'7 WUE; 4
Shinohara ¥ (Cynara sco- ’ N
Lymus 1..) )
Vapor Guard ,Tr H7 ) Dinis 1
Pn R Tr (Vitis vini fera L.) 50 g+ L7'KL
Pn : , A WUE ; KL 4
GC Tr  Pn ; , WUE ,
GC KL , KL
o 4 .
FA 4 Tr GC KL
Pn , ted (Cerasus pseudo- WUE FA, KL
cerasus G. Don) FA ; FA GC,
FA
N Tr s e
Pn , ,
, FA . , , ,
. Boari [ .
10g-1L" KL .
Tr,Pn . KL s
Tr.Pn ; KL
1 Boari
KL KL )
; , 4 ,
o s N 3
GC Tr , .
FA KL , KL GC )
FA o , GC KL  FA, GC



4 719
FA KL, KL [11] . , .
FA GC, [J]. »2011,19(5):1091-1095
[12] , , .
AN .2017,15(10) ;
4 4289-4293
[13] . , , “ ”
(. . 2013, 42
) ’ . (10):31-35
3 GC [14] S ABA
KL FA } FA (1. 12019,27(05) :1243-1249
3ge+L7'.GC 12 g » L' KL [15] . . .
20 g« L7 4 . [l ,2019,27
(06):1569-1576
GC12 gL . KL 20 % ’
(7. 21993(3) :42-46
g+ L ° 3 [17] . . . FA
> L1 ,2018,46(4) ;131-134
R [18] Shinohara T,Leskovar D I. Effects of ABA, antitranspirants,
4 , heat and drought stress on plant growth, physiology and water
status of artichoke transplants[J]. Scientia Horticulturae,
’ 2014,165,225-234
° [19] . . , “ "
[JJ. ,2018(10) :45-49
[20] Boari F,Donadio A, Schiattone M 1, ez al. Particle film tech-
[1] [Jl. nology: A supplemental tool to save water[J]. Agricultural
,2019,247(01) :55-57 Water Management,2015,147.154-162
[2] s s [21] Abdallah A M, Burkey K O, Mashaheet A M. Reduction of
Jl. ,2015,34(4) :1152-1157 plant water consumption through anti-transpirants foliar appli-
[3] [1l. cation in tomato plants (Solanum lycopersicum L.)[]]. Scien-
,2003,23(5):78-81 tia Horticulturae,2018,235:373-381
[4] R [J7. [22] Dinis L T,Malheiro A C,Luzio A,et al. Improvement of gra-
,2014,22(8):938-944 pevine physiology and yield under summer stress by kaolin-fo-
[5] , s , liar application; water relations, photosynthesis and oxidative
[1l. ,2010, 44 damage[ J]. Photosynthetica,2017,55:1-12
(3):286-289 [23] , s s
[6] s . . [Jl. ,2015.,27(12) :2122-2128
[1]. 52005,18(6) : 755-760 [24] . . .o FA
[7] . . 7. (1. 22005, 38(4)
,1993(4) :28-32 703-708
[8] Brito C.Dinis L-T, Moutinho-Pereira J.ez al. Kaolin,an emer- [25] Triti M, Picchi V., Rossoni M, et al. Chitosan anti-transpirant
ging tool to alleviate the effects of abiotic stresses on crop per- activity is due to abscisic acid-dependent stomatal closure[ J].
formance[ ]J]. Scientia Horticulturae,2019,250:310-316 Environmental and Experimental Botany,2009,66(3) :493-500
[9] Aldasoro J,Larrainzar E, Arrese-Igor C. Application of anti- [26] Boari F,Donadio A.Pace B.etal. Kaolin improves salinity tol-
transpirants temporarily alleviates the inhibition of symbiotic erance, water use efficiency and quality of tomato[ J]. Agricul-
nitrogen fixation in drought-stressed pea plants[J]. Agricul- tural Water Management,2016,167:29-37
tural Water Management,2019,213:193-199
[10] Boari F,Cucci G,D onadio A,et al. Kaolin influences tomato ( )

response to salinity: physiological aspects[J]. Acta Agricultu-
rae Scandinavica,2014,64(7) :559-571



