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Abstract: [Objective] The article studied resistance control action about anti-transpiration foliar ferti-
lization to the nursery stock drought in order to enhance the plant survival. [Method)] The method of or-
thogonal test was used to explore the mechanism on drought resistance of seedlings of several foliar fertiliz-
er. In different conditions of soil moisture,the thesis used different concentrations of foliar fertilizer of dif-
ferent densities to process Juglans regia , Prunus armeniaca .. and Robinia pseudoacacia ,and carried on
the comparison with the clear water comparison,then determined and analyzed the changes in physiological
indicators of drought resistance of the various tests seedling such as stomatal resistance, transpiration rate,
leaf water potential under different processings. The study selected leaf surface fertilization types and their
ratio, which can effectively enhance the drought resistance by using the method of the pole difference analy-
sis to evaluate the effects of the tested species of drought-resistant. [Result) The results showed that

plants have an obvious effect on reducing transpiration rate and enhancing the leaf water potential under
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the conditions of Robinia pseudoacacia ,No. 2 fertilizer, the concentration of 0. 67 —0. 83 mL/L, the soil

moisture content of 10% —15% were selected. It was the best treatment combination to increase the stoma-

tal resistance while Robinia pseudoacacia and No. 2 fertilizer were used,the concentration of 1. 11 mL/L

and the soil moisture content of 5% were selected. [Conclusion) No. 2 fertilizer could improve drought-re-

sistant capacity of plants. Robinia pseudoacacia was the tree species with the strongest drought-resistant

capacity, which suggested it was suitable as a species to be used in drought conditions.
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Table 1

0 A & Influencing factor
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Factor and horizontal form of orthogonal experiment on foliar fertilization to nursery stock drought resistance
JKF- Level
1 2 3

A WFh Tree seed

B i1 AR Fp 2K Fertilizer type

C M A& 4/ (mL « L™ 1) Foliar fertilization density
D + 35 KFE/ % Soil moisture content

1%#k J. regia

1 5 Number 1

1.11

5

HI# R. pseudoacacia
3 %5 Number 3
0. 67
15

W4 P. armeniaca L.
2 5 Number 2
0. 83
10

x2 MEBHEEIEAKRTEMEZ NN IEZIKEIET
Table 2 Orthogonal experiment anti-transpiration on foliar fertilization to nursery stock drought resistance
20 [ % Influencing factor
P Treatme A B C D
JIE Treatment o i b A K Wb AR 45 B/ (mL + L) LAY
Tree seed Fertilizer type Foliar fertilization density Soil moisture content
1 bk J. regia 1 % Number 1 1.11 5
2 Bk J. regia 2 %5 Number 2 0.83 10
3 Z#k J. regia 3 5 Number 3 0.67 15
4 WA P. armeniaca L. 1 %5 Number 1 0.83 15
5 W7 P.armeniaca L. 2 5 Number 2 0.67 5
6 W4 P.armeniaca L. 3 5 Number 3 1.11 10
7 HIBE R. pseudoacacia 1 5 Number 1 0.67 10
8 HIM R. pseudoacacia 2 5 Number 2 1.11 15
9 B R. pseudoacacia 3 %5 Number 3 0. 83 5
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Table 3 Visual analysis table of foliar fertilization to nursery stock transpiration rate pg/(em® + s)
Z5 B8 M R Transpiration rate
i H A B C D
Tiem i o B R o B R Ak
Tree seed Fertilizer type Foliar fertilization density Soil moisture content
SEHI{E 1 Average value 1 2.603 2.824 2.381 2.310
SF-¥9{E 2 Average value 2 2.373 1. 816 2.091 2.287
SE-¥518 3 Average value 3 1.929 2.265 2.434 2.309
e 2% Misses extremely 0.674 1.008 0. 343 0.023
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Table 4 Visual analysis table of foliar fertilization to stomatal resistance s/cm
S FLBH J1 Stomatal resistance
i A A B C D
Item A} T IR A 26 I B P/
Tree seed Fertilizer type Foliar fertilization density Soil moisture content

SE-¥{H 1 Average value 1 7.249 10. 347 12. 877 12. 664
S 2 Average value 2 11. 806 14. 312 11.932 11. 852
FEHI{E 3 Average value 3 18.001 12.397 12. 247 12. 540
2% Misses extremely 10. 752 3.965 0.945 0.812

3.3 HUZEERE M EBE XY B A Mk BB G

M5 ATLUE .4 AR P R Bt i L
PSS SN A EE OIS AN A0 SN R )
e 3 K R AR Aol R TR AE 55 X K A 5 e
BN RSB F AT LR . R B A 2

KA R ALCOD BYSS 3 KB bf . A IR
M fE & AB, Cy Dy, B F IR L Bt 2 5 it
T AL . T A & HE O 0. 67 mL/L, R IEH KR
1500 20 4 BE A AU o B R B I K

RO MEBHERENEARMHKBZMBER S
Table 5 Visual analysis table of foliar fertilization to leaf water potential MPa
7K #¢ Leaf water
i H A B C D
Ttem A 7 A e 2 TR AT FIES AR
Tree seed Fertilizer type Foliar fertilization density Soil moisture content

SEH{E 1 Average value 1 —1.054 —1.186 —0.989 —1.243
SEHI{E 2 Average value 2 —0.923 —0.659 —0.959 —0.811
F-¥9{E 3 Average value 3 —0.909 —1.041 —0.938 —0.083
% 2% Misses extremely 0. 145 0.527 0.051 0.432

4k T iE

MRS ERNRRE . AOTEERY.
b K G T 30 AR ) 7 T SRR Y R I 43 g
Pt AR 450 B g 3 WL BE A T I S0 AR 0 1Y 0
2 R RL S R AL R A AR SR K S
AW FE A8 R A W] o SR 2 o TAC S B R R L
e KR A A Z AN TR 7K F- . 249 B8 52 Wi AR B 2%
T A Hv i T A Ao SRR o X A ) 2 I
R YRR, Sk 2 S e, B oy
0.83 mL/L I, B A ) 78 5 3 A fre /v HlE AT 525 A
AN R R O A AR BT AT RE M AR )
RN T SR A YIS N TR — AL
I o P AN 2 T R Y IO A R PR RE T Y
—AHEERHA. ARXBEE R L, 2 5L A
HA B PR EE S .

HRAALBH ) BE B 080 2D K o 28 S AT AT A
T W R RN A K T SF A SR R PR RE T
HE AL ) AR AL LR AR W 2 2% . AR 2238 X i
FrAAUBE T B W ST 4 RS AR [ . 1 BXUAES B
FEFRMW] L G4 B 5 SALBH Ty 52 B A 82 K
BT EL A AL T P L BE T 6 B 85 1 ) A

FRBR . ARG 45 R W, B8 o L B 9 52 i
e WA AN TR b i) LB 7 22 AR K. ORUALEH
J1FBER A HIR A AL B T 85K 1 W A [R] 458 2%
T R BB AR e 3t 30 AL BE g DA IO B 5 BT
AE I HEAZAE L LAY 52

oK S5 A AT T — > F ZR AR L K B
{14 e A% AE S WAL 4 B R T . Tang S0 XU
{1 A R A A 40 B A I A B T SR AU ) 110 e K
JCH AR A B 7 0 1 368 R0 T o 0 b A4 A 4 i 114
K S5 A 2B A8 Ak T EL 7 A 41 B Y K AR R AR
PReo ASBIFFELE R R L i 7 AL b 2 X B A Y K 4
M f5e R LU 398 35 A AR MR ol i T S 55 4 52
/0N« TS TR A 58l 4 A A 00 1 v 2 B I
7T LR R XAl Al T 5 0 - e

AW T L5 2 M i R UL REL ) A K B 3 A4
EARCEE =R T S| I SO B O S L A U <K A e 8
5i 3 2 5 IS BE A 2O SR R PR BE T . nT A
TET T B A 0F T N2 08 AR e 538 R ol
I FEBUE 2 5 it AT L X AE RE A KR AR R 2R 1
RIK s 8 i T ML R

[ &% 30k ]
[U] BRAMESRABAE B k% MRS PEBF e RO R (1], i



5910

B S, 4 - PR 0 T X R B S A R 9T AR A 65

2]

(3]

[4]

(5]

(6]

7]

(8]

9]

[10]

[11]

FpOlBE5E 2007, 20(1) 1 10-14.

LiY Q,Zheng S W, Chen H, et al. Review and progress of
drought-resistance tree species [ J]. World Forestry Research,
2007,20(1) :10-14. (in Chinese)

ik A, T AR . B 2 T 5 XOR R - K 43 A R
W78 I AW 5E [T, K LR R . 2006,20(2) :122-125.
Zhang H, Wang B T, Zheng P L. The study on transpiration
rate of the black locust under different soil water content in
semi-arid region Loess Plateau [ ]J]. Journal of Soil and Water
Conservation,2006,20(2) :122-125. (in Chinese)

Turkan I, Bor M, Ozdenir F, et al. Differential responses of lipid
peroxidation and antioxidants in the leaves of drought-tolerant
P. acutifolius Gray and drought-sensitive P. vulgaris L. sub-
jected to polyethylene glycol mediated water stress [J]. Plant
Science,2005,168:223-231.

Stedvto, Katerjin, Puertos-molina H, et al. Wateruse efficiency
of sweet sorghum under water stress conditions: Gas exchange
investigations at leaf and canopy scales [J]. Field Crops Re-
search,1997.54.221-234.

Beatrice M B T.Brosche M, Renadt J.et al. Gradual soil water
depletion results in reversible changes of gene expression, pro-
tein profiles, ecophysiology,and growth performance in Popu-
lus euphratica ,» a poplar growing in arid regions [ ] ]. Plant
Physiology.2007,143:876-892.

Liu F.Andersen M N,Jensen C R. Stomatal control and water
use efficiency of soybean (Glycine max 1.. Merr. ) during pro-
gressive soil drying [ J]. Environmental and Experimental Bota-
ny.2005.54:33-40.

B AR, T B0 X LA O G R Y
2442 ,2008,23(5) :194-197.

Y ()] AR

Wei L,Cui S M. The effect of soil drought stress on photosyn-
thetic character of Praunus armeniaca [J]. Acta Agriculture Bo-
reali-Sinica, 2008,23(5) :194-197. (in Chinese)
Guo W H,Li B, Huang Y M, et al. Effects of different water
stresses on ecophysiological characteristics of Hippophae rh-
amnoides seedlings [J]. Acta Botanica Sinica, 2003, 45 (10)
1238-1244.
RAEZ BB R B A BHRI0 VD b 3 B8 AR A B R AR
A S REE [0, ZRAUAMROL R %242, 2008, 36 (3) : 3-4.
Wu X Y,Wang X J,Li H C,et al. Physiological and ecological
characteristics of drought resistance of the main afforestation
tree species in Horqin sandy land [J]. Journal of Northeast
Forestry Univerisity,2008,36(3) :3-4. (in Chinese)
AL TSR L 22 27 LA G i A T L 7 b X T R E
REAETEA [T, dEntR 2 B % 4, 2005,20(4) : 12-16.
Li SY.,Zhou L D,Lan Y P. Study on the drought resistance
and adaptive form of subtropical evergreen broadleaved in
northern China [J]. Journal of Beijing Agricultural College.
2005,20(4) :12-16. (in Chinese)
XM RN BT, AR BT A E 98 bR SRR
WEoE it [T, 3 g Aol B4 2006, 26 (2) £ 20-23.
Liu P,Kang F F,Wang X H. Advance in studied on identifica-

VLIRS

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

tion indexes and methods of quantitative analysis for tree
drought resistance [ J]. Journal of Henan Forestry Science and
Technology,2006,26(2) :20-23. (in Chinese)
BB AR ETEB B E T IR R K Ca 115 76 H]
WEFE (1], Mool BE2£ B 5T . 2003, 16 (3) : 335-338.
Su M Y. The role of calcium in praline accumulation under os-
motic stress in leaves of Chinese fir seeding [ ]J]. Forest Re-
search,2003,16(3):335-338. (in Chinese)
XRFRAH . BT B BT 2 I v TS AE KOXE AR AR L A i R
(DI bt db st skolk k2 , 2009,
Deng C J. The application of new anti-transpiration leal sur-
face fertilization on Rhustyphina nutt , Robinia pseudoacacia »
Ulmus pumila 1.. [ D]. Beijing: Beijing Forestry University.,
2009. (in Chinese)

P, Sew g, FEm AL SF. A s K oy A AR S RIS
D] AR . 2000,20(3) :417-422.
Li H J,Chai B F, Wang M B. Study on the water physioeco-
logical characteristics of Populus beijingensis []J]. Acta Eco-
logica Sinica,2000,20(3) :417-422. (in Chinese)
Moneveux P,Rekika D, Acevedo E,et al. Effect of drought on
leaf gas exchange, carbon isotope discrimination, transpiration
efficiency and productivity in field grown durum wheat geno-
types [J]. Plant Science,2006,170:867-872.
A B L BRUE L AR AL BY SFL S B R 2R R X
AR R [0, %2 @Al B2, 2007, 35 (21) : 6363-6365,
6369.
Ke S X,Wei Y,Chen X T,et al. Response of the stomatal con-
ductance and transpiration rate of Rhododendron fortunei
leaves to water deficit [J]. Journal of Anhui Agri Sci, 2007,
35(21):6363-6365,6369. (in Chinese)
Lu]J Y,Shan L,Gao J F. Unsufficient irrigation and its physi-
ological bases [J]. Acta Bot Boreal Occident Sin,2002,22(6) ;
1512-1517.
WERL R+ G AT ‘%ﬁ‘*ﬁf”fﬁ’ﬁﬂlﬂi
NEMER M ERGTHNIT [T RURER #5567
5%.2004,20(3) :232-234.
Xu H F, Liu X T,Sha L,et al. Study on the correlation be-
tween praline, chlorophyll and stoma block under shadings
[J]. System Sciences and Comperhensive Studies in Agricul-
ture,2004,20(3) :232-234. (in Chinese)
W5 77 15, 4% 8 3% , Roberin. 7k 4 4 it
Wi [T m ot Aol K2 2 4
(4):10-14.
Yu F Y.Xu X Z.Roberin. Effects of water and heat stress on

Xt 5 B AR AR K KA
A S& Bl 2= R, 2003, 27

the seedling height growth and biomass of five trees [J]. Jour-
nal of Nanjing Forestry University: Natural Science Edition,
2003,27(4) :10-14. (in Chinese)

Tang T T,Zhao L. S,Dong Y,et al. Effect of drought dress on
deedling chlorophyll fluorescence and leaf water potential of
Machilus yunnanensis and Cinnamomum camphora [J]. Jour-

nal of Northwest Forestry University,2007,22(4) :16-20.



