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AFAA (I B VKBS BR=90:5:5)[E5E , S IR2=I5 1Y
Dy AR Y B aR Y, VAR um.
FEOlympus 27 i Sl 5E T FH B BT AR RO i -
JERE . LRIERE | ML 2R R i A A SR
TRGIERE, FrA UL R 40 IRET A2 {E
SR TRV 200 52 1 8 K A - S AR X K

- H 2l 255K B % B (CTR)=HIHRE 4 4L/ =
x100%

122 AR A H ey

K FHLi-6400 15 485 2 A 2 VD I+ 4 v it
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30 C, MEABEREE K F4-9:00-11:00Z [IHEFT, b
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2548 A RIS S TR [ — AR 3l
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21 FEEXNDPFHHESEZIRSEBZN

m#E 1 Pn, EOLEHERP,) . TILTE(G)
B T3S KR TR T RS, HhH8esKka
M 77%3) 39% WHC 2257 KB 2 8 K5 2815
R(T) BTG TGS, TR ERBELS
e KRR 1% WHC i, S/ ME H BLEE 39% WHC
Fs o lE) AR BRI R (C) & TRy, SALBR
B (L) . K43 R (WUE) 2 56 FTHE T e
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Table I The effort of drought stress on gas exchange parameters of Pugionium cornutum (L.)Gaertn. in seedling (mean+SE )

HHEs K Rk ot G/ R/ KA R/ LR/ MufE] co2 vkEE/  AALRRMIE/
% % (umol- m?s™) (mmol-m?s™) (mmol-mol™) (mmol-m?s™) (umol-mol™) %
77 93.19+2.07* 18.99+0.30* 10.51+£3.22* 1.8120.128 0.629£0.089" 345.55+20.19° 14.48+2.10°
65 92.23+1.58A° 18.78+0.26" 10.36+4.27" 1.81+0.156° 0.645+0.132" 339.18+17.98% 16.15+2.98"
39 92.72+1.418 16.84+0.47P 9.95+1.29" 1.92+0.187% 0.504+0.066" 333.67+23.39% 17.61+1.26"
16 92.69+2.26"8 13.72+0.828 9.89+2.89"P 1.4+0.122¢ 0.189+0.098"° 380.27+30.114 6.19+1.90°
15 90.83+1. 58° 13.62+0.165 9.85+3.18B" 1.38+0.093° 0.178+0.085° 382.56+26.14* 5.63+0.65¢
12 87.75+0.92¢ 13.160.728 8.49+2.19¢ 1.25+0.198 0.123+0.085° 394.92+22 834 2.60+0.29P
11 68.24+1.11° 10.99+0.11€ 8.73+1.16° 1.02+0.065° 0.094+0.127° 401.84+19.10* 0.68+0.22°

T KEFHFRIRE P<0.01 KV 2REREE; INETFRFIR P<0.05 KT25 1%
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B 1 FREPHE T AR

Fig.1 The image representation of Pugionium cornutum (L.)Gaertn. leaves wax anatomical structure
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R2 TFTEMBXDIFHEM FERSHEME(+ iRER)

Table 2 The effort of drought stress on structural anatomy parameter of Pugionium cornutum (L.) Gaertn. Leaves in seedling (mean+SE )

I 250
TIEE K% MPRIER/am RREERE/um ASURE /am IGAAZURE /um FREERE /um R AR

WY
77 467.79£34.21° 4.82+0.21° 124.09+5.87° 335.18+16.35 3.7040.18 0.37° 26.538
65 469.6+21.87" 4.65+0.32° 126.38+5.4° 335.15420.18" 3.42+0.17° 0.38° 26.91°
39 468.69+25.31° 4.51+0.34" 142.28+3.66" 318.65+13.87% 3.25+0.26° 0.45® 30.36%"
16 455.42422.19° 4.32+0.19" 159.57+2.98" 288.35+14.45° 3.18+0.87° 0.55" 35.04"
15 447.93+28.37° 4.31+0.25" 168.76+7.12° 271.65+12.98" 3.21+0.21° 0.62° 37.68"
12 429.87+22 .46° 4.37+0.13" 151.98+4.38" 270.3+15.43° 3.2240.14° 0.54 34.424
11 383.85+18.69° 427+0.21° 69.1£3.21° 307.32+12.38% 3.16+0.98° 0.22° 18.00¢
I REFRFRTE P<0.01 K FEFEE; NEFRER P<0.05 K FEF5E
R 3 FEMMETHISEMNFENSH. SELHRSHFESEZ BMNEXES T
Table 3 The correlation analysis between all elements of Pugionium cornutum (L.)Gaertn. under drought stress
- NN MR/ . . Ha ] K=
+48 MR ME B WY A T WAL CTR wt S kg RA4L Oy it AL w;%, %A
ok foKE JREE RRE SURE SURE REE ;D' HHAE HOR FHR SE r; PR {EL + FH 3
N I3
1
Aﬂt 0.474
Gk
" . .
Jr)# 0.718" 0.935
JERE
% . .
0.998"  0.428 0.680
385
LA .
-0.110 0811 0574 -0.161
SRR
i 48 4]
(ﬁ'”‘fj.i 0.864  0.094 0.428 0.880"" -0.493
UL
Tk . . .
0.8897 0329 0.509 0.891" -0.177 0.692
385
MV . .
. -0.368  0.603 0.294 -0.409 0.943" -0.732" -0.353
CTR  -0269 0.701° 0.420 -0.316 0.984" -0.639 -0.292 0.985"
#t - . " . N .
] 09507 0.689° 0.884™ 0.936" 0.155 0.760° 0.750° -0.129 -0.014
AR
’ 0.768" 0.671° 0.840” 0.732" 0262 0.601 0.610 -0.062 0.100 0.825
AR
K5y . . . . . p .
0.819° 0.729° 0913 0.801° 0272 0.677° 0.536 -0.025 0.100 0.942"- 0.814
FIHIZR
AL . . . . . " . .
o 0962”7  0.544 0.796° 0957 -0.021 0.865  0.737° -0.309 -0.193 0.979 0.805" 0.927
Iz
it a]

*

COp e -0.838%* -0.625 -0.852"" -0.825" -0.138 -0.764" -0.532 0.165 0.037 -0.934" -0.810" -0.987" -0.950"
Ji
AL

Bl
i)
WET
A
Hik
EUE!
A

% 7E 0.01 KT EBIFHIE; *: £ 0.05 KTV ERM) F5BEHK

0.832° 0.634 0.856" 0.818" 0.151 0.755" 0.522 -0.152 -0.023 0.932"° 0.808" 0.989 0.946™ -1.000""

-0.815" -0.543 -0.774" -0.802" -0.048 -0.786" -0.469 0.241 0.115 -0.894" -0.770" -0.889"" -0.924™ 0.929"" -0.929"

0.8517 0.770" 0.843" 0.831° 0327 0.501 0.8417 0.117 0.195 0.882" 0.701" 0.754" 0.788" -0.689" 0.688" -0.606

-0.032  0.792° 0.541 -0.080 0.945" -0.488 0.038 0.9117° 0937 0.165 0.255 0.194 -0.032 -0.045 0.055 0.062 0.462

MLV A BVE BRI IAE TR T 3 e

AIRFIAE . B R R SRS TR A B I 3.1 AESHX T RMEA A

21 XA AT, Hoh AR (P<0.05) 4 X, STIACRINIE K7/ R (o 7/ SIS N e (SRR (N )
BEMKP<0.01)4 X, RUTRYH FIrahin RN, — )y A LR
- R 25 5 3 P AR TR A AH L S i, 2 TR RN, BEATILEY CO, R
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Effect of drought stress on anatomical structure and photosynthesis of
Pugionium cornutum (L.) Gaertn. leaves in seedling

PANG Jie, ZHANG Fenglan, HAO Lizhen, YANG Zhongren, ZHAO Peng

College of Agronomy, Inner Mongolia Agricultural University//Inner Mongolia Autonomous Region Key Laboratory of Wild Peculiar Vegetable Germplasm

Resource and Germplasm Enhancement, Huhhot 010019, China

Abstracts: The effect of drought stress on anatomical structrue and photosynthesis of chinese specie, Pugionium cornutum(L.)
Gaertn. Leaves in seedling were obeserved by conventional paraffin sectioning and Li-6400 photosynthetic apparatus respectively.
Which would help us to find out how to the P. cornutum (L.) Gaertn. dealed with the drought stress and the survival strategy in arid
environment in seedling, and which would provide theoretical basis for plant drought resistance.The results showed that: The net
photosynthetic rate(P,), transpiration rate(7;), stomatal conductance (G;), upper and lower epidermis thickness of P. cornutum(L.)
Gaertn. leaves decreased with the soil water content decreasing under drought stress, to the contrary, the carbon dioxide
concentration incresed, and the thickness of spongy tissue decresed at first and then incresed, howere, the stomatal limitation (L),
water use efficiency (WUE), palisade tissue, palisade tissue/spongy tissue and leaf structure closely degrees (CTR) incresed at first
and then decresed. There were lillte affect on the anatomical structure and photosynthesis of P. cornutum(L.) Gaertn. Leaves when
the soil water content were more than 39% WHC, however, the photosynthesis were restrained and the Leaf blade tightness incresed
when the soil water content were less than 39% WHC, and P. cornutum(L.) Gaertn. could faced up the drought stress. The ability of
photosynthesis of P. cornutum(L.) Gaertn. leaves in seedling was mainly induced by non-stomatal factors, and the structure change of
leaves would affect the photosynthesis, at the same time, the photosynthesis would affect the strcture of leaves by the production of
reactive oxygen. P. cornutum(L.) Gaertn. could grow well in morderate even more soil drought stress, and it would grow in serious
soil drought stess by changing the strcture of leaves, which possiblely were the one of reasones that P. cornutum(L.) Gaertn. could
survived and reproducted in desert.

Key words: drought stress; anatomical structure of leaf; photosynthesis



