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Response of leaf of Nitraria tangutorum Bobr stomata characteristics to artificial

simulation of rainfall

REN Yu', LU Qi"*, WU Bo', LI Yonghua', XIN Zhiming®, YAO Bin'
1 Institute of Desertification Studies, Chinese Academy of Forestry, Beijing 100091, China
2 The Experimental Center for Desert Forestry, Chinese Academy of Forestry, Dengkou 015200, China

Abstract: According to the regional characteristics of the climates and vegetations of desert ecosystem, the typical plant
Nitraria tangutorum Bobr was chosen as research materials, the stomata densities and morphological characteristics of
Nitraria tangutorum Bobr leaves in different artificial simulation of rainfall treatment were studied. Lengths, widths and ratio
of lengths to widths of Nitraria tangutorum Bobr leaves were measured with a motic digital Imaging Microscope and the
changes in stomata densities were evaluated. The result showed that desert plant stomata characteristics determined stomata
density of lower epidermis is greater than the upper epidermis, stomata density of both upper and lower epidermis variation
to the rainfall enhancement response was no significant difference ( P>0.05). Upper and lower epidermis stomata density in
all treatments and control had significant difference ( P<0.05). The same precipitation enhancement season, stomata density
of 50% treatment was higher than 100% treatment; in different seasons, stomata density response of the later growing
season was more obvious. Nitraria tangutorum Bobr leaves epidermis stomata distribution corresponded one cell spacing rule.
Artificial simulation of rainfall made upper epidermis and lower epidermis stomata length and width are increased to varying
degrees.Stomata configuration characteristics variation of 100% treatment were more obvious than 50% treatment, and the

impact of water addition on Stomata configuration characteristics in the later growing season was greater.
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106°09'—107°10'E, 40°09'—40°55'N, W5 X )& T
Tkl eI B 1 e, AR 2 8.2°C, AR K
H2) 145mm, HAl Pk TR B A SE 4, WA 4
T BREE A FAR A A B D 4 Oy L R
Y Fh = EH 05 (Artemisia ordosica Krasch) (ff
& (Artemisia sphaerocephala Krasch) . F fi| ( Nitraria
tangutorum Bobr.) SFEHEAR EHEAK
1.2 ik
1.2.1 SR

R IZH X 2 457 B K & 145mm R B & A
AT T5 58, A 2B BT 4> 1 R I 1] B A A Y
BRI, LS 4 IR AL EE, BIAS [6] H 45 43 90 % A
() by E A7 48 T, 18 R Ol 4 R OK Y 509, Al
100% , MKHESEIBAHFGFE LAl 44 0 A (R R, 0% ) |
B(5—7 H,50%) .C(5—7 H,100%) .D(8—9 A,
50%) E(8—9 H 100%) (& 1), *J BEFI4E 40 2
4 ATEE L 20 IR, R E S R A PR
W1 HFE2,

F1 FAEAEENPTE

Table 1 Water for different treatments

B b B RFRHE T B/ mm RHAFEHEW BB/ mm
Rain addition Water amount added ~ Water amount added
treatments every time every year
B 18.125 72.5
C 36.25 145.0
D 18.125 72.5
E 36.25 145.0

B(5—7 f1,50%); C(5—7 A,100%); D(8—9 H,50%); E
(8—9 H 100%)

F2 AIEBIEFEE
Table 2 Water addition time in 2012

g O 6 H 7H 8 H 9AH
May June July August September

BMC25H 10H 25H 10 H

Dl E 25 H 10H 25H 10H

SCIAE R FABEAL I L HES (1), B
F—AEHAR 12m [WEDE 0 113.04m?, BRI R H
(A — A RARA A R4, HR AR AE 3—5m 2
], BEAE 1—2m 2Z[8), 2R 1 ) A KRB AR B
FEHb 22 1] 1 1] PR 22 /0 Sm, LAY/ AE M 22 6] f 4 BT
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Fig.1 Distribution map of sample plots
A(XIE,0%) ; B(5—7 H,50%); C(5—7 H,100%); D(8—9
H,50%) ; E(8—9 H 100%)
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YN R K = H N AR R K = 34.26% 5
68. 52% , H-A LI BT 50% 5 100% , 48 SCHF
FER R ORI B S ALRRIETE Bk Bk 5 5 T 19281k
R
1.2.2  MORHERUR G B3 R il 2%

SIS A RIAS [ A K 2745 AR (] 34 R Ak B X6
FAAURRIE RS2 7 R AR R R 2012 4F 9 H
25 H 1000 #AT5—RAE, PASIRIIY R AL B b
BEATLIE R S8R e, 4 [0 % 9 SR K, PRAIE T
R, B Ik S ALAR I, T DA A R 2%
PE 3 Fr gt R R e (B K, HOJE BT R
), IR0 IS e 37 A 2 i 1 R B I 2 T B
& HH BN vk ) o TR B2 T RO e B
AT

— N N O AN~ O WY = O T N O
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S0 XX XX ADNDNDND D
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B2 i s—9 ARAKKE
Fig.2 Natural precipitation from May to September of study area
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FIFH SPSS17.0 #A4: , %k AS [R) 384 FR A #HE I J 3%
B RSB B AT BRI 2R U7 22 50 BT (one-Way
ANOVA) , n2= 5 i 2 W5k ] LSD k47T 2 8 R
(P<0.05) .

2 ZHER5HH

2.1 AN[E) B Y A BEA L LA

Rl R R AALEE R T LR A5
BRI SALRRIE T 2 1/ R DLk 55 48 4 1) 28 s AR
HH kS AE IR K 33 280 | 3k SR A 0 R 1Y
—FhIE N, HIL, B 3 R R R AL AT
FE2E 5T REAS & th 3G 2800y, MR AR 1 A Bk
Ik, L3RR RT 32 Bz AL B8 X A (] 348 TR Ak 38 g iy
2 AN (P>0.05) , 32 W [7) 14 T AL A 2352 )
S o 0l N e o v i N B ]
AP R RS S X IR 2R S B 3 (P<0.05)
AL X K A3 1 BH S A TR 3 W 2, B Ak
PR bR R S AL IO B 22 5 R R 3G FT 2 )
FAER E S NG FRAC . AR R £

SALEEHTLHBEES AR WEY W, £
5 I R X I b T R R AL B R e
TS (D E ABESB C ABER) |, B AR
FL B A K 2 I T O R R TR K
FI 30T 38 T 38 2 i 30 184 TR, 509% 184 TR Ak 3 A< L 3% i 1
BT 1009 &b 3

E3 AEEHALESIZFEETL
Fig.3 Foliar stomata densities of different treatments
ANFENE FREFIR A b BR] R R E T2 A
XA B.C.D E A [FIHE b T

2.2 HAH RSB SRR

XFHRREHL (A) KA FIALFE (B .C.D E) i F1 )
RN RS A SR 4 s, 55Xt
HERE HUAH LE 33 T Ak 33T S 15 1 e e AL G
FERMGERE , AT FRPIRZS T B9 FUE ST U RIE | 3
FR AT L2 0 938 B B S e (AL B g K e

4 FEIEFIALE BRI F TR ESFLEHE
Fig.4 Foliar underside epidermises of different treatments
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JELAS R0 2t R 28 2 <AL, 2 DU B | Ah 48t 55
JZ W, NPT R LIRS s AL EE H B A
JRARBURFAE R BB SR AE R T B,
2.3 A[ESE R AL PRSI SRR A

M 3 B LA R R, i — AR R e
Fr LR BT R B AL S RE R B — B 22 1k
MU, RIS R B8 R Ak PR i AL BE  SE R v T

TR, H TGS R A K ZE AT R, i R AR K 2R S Y
9, 1009 4b 38 1 ) i 7 ALK BE L 98 BE AR K T 50%
W (C>BS;E>D) A, A K =S A T (D
E AbFE) ALHTIE T (B C A B]) X it R SSLARIE
M S A, D AbFRAS B ARFRIN &, LR ALK
& TEE AT BN 45.06% F 40.21% 5 FfSfLEK
B e N 18.67% 1 28.77% ., E AbFEES C Ab
PR, 3R ARALKBE | 9 BE 43 I 38 n 23.82% Fi
13.89% ; T R B SALATE | 58 FE 43 0 35 32.249% F1
33.96% . =W R LI A REAE X 7K 43 i 1z B
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Table 3 Comparison of the stomata characteristics in different treatments

2 Upper epidermis T Lower epidermis
S AL pPeLep _ - o _
Treatments K B2/ um FE B/ pm K3E L K/ um F& S/ wm K3ELt
Length Width Length/ Width Length Width Length/ Width

A 19.41 +£0.81 12.89 +0.34 1.51+£0.06 18.99 +0.68 13.43 +£0.55 1.44 +0.07
B 19.35 +0.81 12.41 +0.64 1.59 +0.07 21.26 £1.13 14.11 £0.66 1.53 +0.08
C 23.09 £1.13 16.49 +1.03 1.43 +0.06 21.37 £0.58 14.34 £0.69 1.51 £0.05
D 28.07 £0.87 17.40 +0.54 1.63 +0.06 25.23 +1.08 18.17 £1.10 1.43 £0.07
E 28.59 £0.96 18.78 +1.19 1.45 £0.06 28.26 £0.97 19.21 £1.08 1.55 £0.12

A Bt T} B AS AA SAL 22 1) 2 A — 1> 3R B 240 7 )

3 FigH5itig

SABEEARIA S Z —, HXF COREE IR
[N (8 578 v e A o s o O/ IS R LY
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JFEEFRAR T X)L, 332 DR oy 7K 4 1) A 1 R 2853 3 5% i)
P ALY /N 52 W i R ) A RE AT 5 T
SALERE . A IR K HER AN AR | 2 K A0 i A
AN i R T AR LN B A I R 1 AL B EORN S,
PRI AL BB, AT B35 rp A KA Y, <
FLE AR U 9 —FF | oK o3 70 2 B 15 0 A T 1
Jing KAy 3 R I e AL BE BOK 3 AN R IHIG, 3X
MNER 5 Boardman! ™ Mo — 2, AS[E) B8 FY Ab BT
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AL ST A SRR R Hh FLER 5 B (0 4
PRI LR 38 B2 0 4 50 A A Sy o 5 H T ik 346
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