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Abstract; We conducted a pot experiment with Terminalia catappa seedlings to study the impacts of drought and allelop-
athy on growth, photosynthesis and physio-biochemical characteristics of seedlings. In this case, we set three levels of
soil moisture content (water supply range of 75%—-80% , 50%~-55% and 30%—35% water-holding capacity) controlled

by weighing the pots with soil and seedlings and two concentration levels of leachates of Casuarina equisetifolia litter. The
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results showed that drought stress and litter leachates affected the survival rate and the height growth of Terminalia catap-

pa with the seedlings growing. It significantly reduced numbers, areas, water content and biomass of leaves after 60 d

dual stresses. Tt also significantly reduced the net photosynthesis ( Pn) , stomatal conductance ( Ccond) and transpiration

rate (Tr), but inter-cellular CO, concentration ( Ci) decreased early and increased later. The water use efficiency

(WUE) of the seedlings and the stomatal limitation value significantly increased, which might be the main reason to

cause the decline of photosynthesis of seedlings. The dual stresses also increased the cell membrane penetrability and the

activity of peroxidase (POD) in roots and leaves, as well as the activity of superoxide dismutase (SOD) in leaves. Anal-

ysis of variance indicated that there was interaction, which was antagonistic to certain extent, between the drought stress

and allelopathy of Casuarina litter leachates on the growth, photosynthesis and physio-biochemical characteristics of Ter-

minalia catappa seedlings. In short, this study will provide a reference for construction of mixed forest as windbreak.

Key words; drought stress, allelopathy, Terminalia catappa seedlings, photosynthesis, physio-biochemical characteristics

T RIEM MY A K AR T W EE ISR 2
—( Ceccarelli et al ,2007) , T3R5 2w Y
JIT K 433 B DR 23 52 W A ) A KRB B AR &
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IKIFFIHE(WUE) 555 60 KIN 3 Fh AR 8= 2 W
AE M ERINAN T R AR Pro i, AR IR R
ZH 220 M 0 3 P A TR AR B R IR 4 T RE
R4 SOD AR CAT & &, [F] i I 7% W 1= 32 W
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BLRTEY) D A (RRRT ) SR B T EEARE IR i
KR HE V97 PR L (20°007017 N, 110°31718” E) , 344
HAEENIT b i 2%, DUKBRE VR Y - 2808
JK(1 kg = 4 L) B HIR A 24 h, i 9875 3k 5 N
250 g - L PYVRART , IRAF T 4 COKAE, THEHEAH
A . H ] 45K H 0 19.48% , pHA4.8 , 4> M 0.393
g kg! , BWEN0.119 g - kg, 24 K 4.786 ¢ - kg,
SERR 0.659 ¢,
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D125 ¢ - LVR1 62.5 g L KR V5 W R $E W, NLA,
NL2. [EH#K T 125 g - LR 62.5 g - L KBRS 75 Wi
$EW; NC. X HRZH , AR RER7R 28 57 % (P<0.05) , AH[A] 5
B 2ZRA R FE (P>0.05) . T,

Fig. 1 Effects of drought and Casuarina equisetifolia litter
leachates on the survival rate of Terminalia catappa
seedlings
62.5 ¢
drought; ML1, ML2. Irrigated concentration of 125 g + L' and 62.5
g+ L of C. equisetifolia litter leachates at moderate drought; NL1,

SL1, SL2. Trrigated concentration of 125 g - 1" and

- L' of Casuarina equisetifolia litter leachates at severe

NL2. Irrigated concentration of 125 g - L™ and 62.5 g + L™ of C. equi-
setifolia litter leachates at normal control; NC. Control. Different
letters mean significant differences (P<0.05), same letters mean in-

significant differences( P>0.05). The same below.
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Table 1 Effects of drought and C. equisetifolia litter leachates on the plant height and basal diameter growth of 7. catappa seedlings

AbHE Treatment 15d 30d 45 d 60 d
R (mm) SL1 148.1 + 24.7bc 157.1 + 28.6ab 161.8 + 29.0c 171.7 + 34.3b
Plant height
SL2 148.8 + 27.6bc 154.8 + 26.6b 159.5 + 27.1¢ 166.5 + 36.5h
ML1 148.2 + 26.2bc 153.1 + 26.3b 161.9 + 24.9¢ 171.6 + 24.8b
ML2 138.3 + 21.5¢ 145.8 + 23.7b 153.9 + 24.4¢ 165.3 + 27.5b
NLI 164.9 + 24.7ab 173.4 + 27.4a 185.8 + 28.4ab 200.0 + 33.2a
NL2 148.9 £ 20.1hc 156.9 + 20.8ab 167.6 + 21.6b 176.6 + 21.9b
NC 167.8 + 28.2a 172.2 + 26.6a 183.3 + 28.0a 197.1 + 27.1a
25 (mm) SL1 3.09 + 0.40a 3.26 + 0.43a 3.30 = 0.47ab 3.40 = 0.47ab
Basal diameter
SL2 3.14 £ 0.31a 3.31 + 0.31a 3.38 + 0.32ab 3.42 + 0.34ab
ML1 3.52 % 0.64a 3.64 + 0.64a 3.70  0.64ab 3.74 % 0.63ab
ML2 3.38 = 0.46a 3.67 + 0.43a 3.73 + 0.43a 3.80 = 0.41a
NL1 3.37 £ 0.37a 3.44 % 0.36a 3.54 + 0.37ab 3.70 = 0.32ab
NL2 3.22 + 0.42a 3.26 + 0.39a 3.27 = 0.31b 3.31 = 0.32b
NC 3.28 + 0.72a 3.42 + 0.79a 3.53 + 0.82ab 3.73  0.78ab

2 FEMAREREZWRRERBECRL S A EHERN M

Table 2 Effects of drought and C. equisetifolia litter leachates on the leaf characteristics of T. catappa seedlings
. e e T

(em”) (mm) (mm) (%)
SL1 5.53 + 1.50b 15.7 £ 5.5b 9.6 + 3.4abc 2.9 + 0.4c 0.88 = 0.01b
SL2 5.60 = 1.35b 16.7 = 7.7b 9.5 + 3.7hc 2.9 +0.7¢ 0.90 = 0.02b
ML1 5.44 + 1.36b 13.3 + 5.8b 7.1 +2.8d 2.9 + 0.6¢ 0.90 = 0.03b
ML2 5.94 + 0.85b 19.2 = 11.5ab 9.9 + 3.9abc 3.1 + 0.6be 0.90 = 0.03b
NL1 7.31 = 0.79ab 25.9 = 7.5a 11.6 = 4.5a 4.1 £ 0.8a 0.90 = 0.01b
NL2 6.19 = 0.98b 23.1 = 14.5ab 11.1 + 4.5ab 3.5+ 0.9 0.89 = 0.01b
NC 7.43 = 1.87a 20.0 = 5.8ab 7.8 = 2.7cd 3.4 + 0.6b 0.93 = 0.01a

K EHREE VR FE M NL1 4L R X e, i L =5 b+
SRR LRGN, 25 b 2H 5L g v 1y A2 Ak 2R 45
K60 RAZ A N i BE T BRI B R SR ML2 21
W RTF NL2 4, oAb B4 0 B E A8 L (P>0.05) |
BLZER X AR T BESE A A T4 B IS A, X T
BBt AR Al e A R I A S 4, 3T 5 5 R
B TE YRS s WA R A R K

222 ARG Gt A AR L AMFTH TN N
F2F 60 d Mra f5 A A0 A TR 4 i g i T

R RS et kR A BE LR, mET
SRR S B 09 SL1 A SL2 4w T AR
BRI BRI A ML1 FI ML2 21 M2 1F 5 2 /K FIA JBR 2
R NL1 A1 NL2 dE R 78 e 7
KW/ N TR IR, Ay T AR R KR
KGERE LA IE B K ST fe K, 56 BRAT L 431 3
T 18.4% 31.3% 10.5% , 1% "] REJEBEHE T &%)
J5 422 R IR BEA ALK R K I ZE K
1E 458 7K 1 v P IS B VRN 1 41 &0 v i v AR R
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Table 3  Effects of drought and C. equisetifolia litter leachates on the biomass of T. catappa seedlings
2 75 Fresh weight (g) F-E Dry weight (g)
pusiil gt (g y weight (g
Treatment
2 Root 2% Stalk M Leaf # Root 2% Stalk M Leaf
SL1 0.32 + 0.10b 0.95 + 0.20a 0.59 + 0.35¢ 0.06 + 0.02a 0.17 = 0.06a 0.12 + 0.08b
SL2 0.35 £ 0.11b 1.19 + 0.40a 0.91 + 0.48abc 0.09 + 0.05a 0.24 + 0.14a 0.20 + 0.11ab
ML1 0.45 £ 0.17ab 1.04 + 0.12a 0.75 = 0.47be 0.09 + 0.05a 0.20 + 0.04a 0.16 £ 0.11ab
ML2 0.58 + 0.25ab 0.99 + 0.50a 1.21 + 0.92abc 0.11 + 0.08a 0.27 + 0.14a 0.28 + 0.15ab
NL1 0.70 + 0.43ab 1.32 + 0.53a 1.62 £ 0.72a 0.07 £ 0.02a 0.24 + 0.04a 0.31 £ 0.14a
NL2 0.62 + 0.37ab 1.22 + 0.27a 1.10 = 0.31ab 0.05 £ 0.02a 0.20 £+ 0.06a 0.20 £+ 0.07ab
NC 0.77 £ 0.38a 1.36 + 0.28a 1.48 + 0.60ab 0.10 £ 0.04a 0.27 £ 0.11a 0.30 £ 0.13a
2 10 94— SL1 Beces 5| 2 ) ooon M2 B— NL1 fooee N2 6— NC
‘? oL a {\ 0.16 b
o~ (2] L
| o4
; 7t 'e 0.12 1
g 6 % o010}
3 o
<57 S 0.08 ¢
; g [ ;( 0.06 |
%, = t o 0.04 |
4o 1k M 0.02
R r
# 0 ' 0,00
15 30 45 60
450 . 3.50 r
g 400 r ' 3.00}
2350 o
o € 2.50
5_300 - .
2 250 | 5 200}
3 E
2 - ~ L
iy 200 X 1.50
R 150 F B 1.00
g 100 o
T 50t #0.50 |
= . : : e
0 0.00

LLIBATIE] Treatment time (d)

15 30 45 60
SIERTE] Treatment time (d)

Bl 2 T RAIARRRE A 7 PR SO ROE A SR

Fig. 2 Effects of drought and Casuarina equisetifolia litter leachates on the photosynthetic parameters of Terminalia catappa seedlings
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Fig. 3  Effects of drought and Casuarina equisetifolia litter leachates on the WUE and Ls of Terminalia catappa seedlings
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Fig. 4 Effects of drought and Casuarina equisetifolia litter
leachates on the permeability of cell membrane

of Terminalia catappa seedlings

60 d AYEFHGA B (Pr) A8 4L, Bifi AR T A8 45 b 38
AW Pn B /N, BS54 35/ F X B4
5515 KB T 2R Y= S SL1 AT SL2 4
IEFE KA % Y $E WA NL1 A NL2 20 e g
TR B IR MLL 24089 Pn 3 532/ T X} R
45 TR ) W AF 7 0 2 25 = (P<0.05) , Hor ™
TR BRI A SL1 4 K P BE T R R R s
PEW R ML FT ML2 41 8 25K 7 8 T SRk R
PR SL2 41 Ko 1E % 45 7K RN I8 7% W12 4 1% NL1 Al
NL2 41, %530 K/“H T2 5HEWRE® SL1
FSL2 TR 5 IR TE YRS MLL A ML2 4
(1) Pn B35 /NT X HRZH  SCH02H (Rl AT B35 22 ¢ (P<

0.05) , Hr ™ T2 57 Y=z $E W  SL1 Fi SL2
4 Pn W E/NTIER K 5= NLL A
NL2 2 R B+ 52 57 PR 42 i ML2 4, 3|
5545 KIG AR Pn 22 5080/, 7% 5 Rk
JFE VR TR YR PRI SL2 A A B T R AR TR R AR
ML1 41 5 /N B T 52 s ok B R PR ML2 4
FIXTRELL, H SL1 41 Pn 23 /NF SL2 41, 1 60
d BFSEEGAH Po 3500 25 /N X REAL, 15814 (2014)
5T 60 d WIARBRE RS LIE Pr (95200 22
BV ARL , SASCIF T I P AR AL A3 Fir 2250,
GRS Sy LE S N E I S Rk )
W3, IR SRR R I YR S W e XA
W S FLSE (Ceond) WAL UNE 2. BT, 58
15 KA LIS LT Ceond b3 /NTXF IR b5 T
PR LA Ceond A
#2557 (P<0.05) , RB™ & T 20K E M I 1=
PR SL2 20 1 2 /N T b B2 T B RN I R AR Y
ML1 Fl ML2 4 IE 5 5K FE 35 P2 320 NL1 Fl
NL2 41, 55 30 K™ 5+ 50 I/ 75 90 3= 32 01
SL1 1 SL2 41 PR T AR 4 A9 ML1 F1 ML2 44
KOEF KRR TR B IR R W NL2 20 2 3 /N T X7 HR
H, HH B A MEA % 25 (P<0.05), 5 45
P r B 5 RIS U BE R & ) IR 4V ML 4 &
ANTXFRRAL, T SE B2 S Y Ceond 25 5 1.3 (P<
0.05) , #%5 60 K} ™ & T 5 A8 % ¥ = $2 W 1Y
SL1 A1 SL2 20 Jo b B+ SRR T PR 42 i ny SL1 A1
SL2 4l Ceond 3 /NTF 1E # ¥ K MR V% Wiz $2
WA NLL A NL2 A% IR, X 3R H T 2 &%
RIFRE AT DR SRR AL BRL AT ARSI Ceond .
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Table 4 Various parameter with soil moisture and concentration of C. equisetifolia litter leachates

as well as the interactions of the two by two-way ANOVA

+HEK 5y
. Soil moisture
%0 Parameter

AR 4 T IR P vk BE

C. equisetifolia litter leachates

AEHAEH

Interaction

F P F P F P
FR#ES Plant height 13.333 ® % 11.256 # 2.810 ns
25 Basal diameter 16.626 * ok 1.762 ns 3.031 s
It F# Leaf number 8.161 % 0.496 ns 3.447 #
Y Leaf area 13.719 ok 0.781 ns 2.735 ns
R Max width 24.203 * 1.608 ns 24.203 ok
I FHL 53R Leaf conductivity rate 1.572 ns 1.004 ns 15.253 * ok
HRHL S Root conductivity rate 4.671 * 1.551 ns 3.682 #
HOLE A Pn 8.814 * 0.116 ns 8.654 * ok
SALFBE Ceond 32.702 # 0.001 ns 5.093 ok
M COo, WEE Ci 34.371 * ok 34.469 * 5.445 *
EWHR Tr 21.387 * 0.088 ns 3.661 #
KA R WUE 38.230 * % 0.961 ns 7.377 %
SALBRHIE Ls 122.074 ok 9.172 * o 13.263 *
e ons FAREFAEEF(P>0.05); * Fm 0.05 KT-B3E; = + Fom 0.01 KV,

Note : ns means insignificant differences at P>0.05; * means significant differences at P<0.05; * * means significant differences at P<0.01.

MEA AR LI I B IE] COL MR BEE ( Ci) FifitE K30 Y
AN E 2. C iR, T5 5 KRR 8 08 75 W iR Ak
HYE A Ci R E—IE RS, 515 R
N Ci B F/NTXTRY], SR 4h iy ci
H W HEER(P<0.05) , EE NP ETRAREEH
ML1 Fll ML2 21 I 25 K F 1E 5 $K FE 95 012 458 W
) NL1 FINL2 2, 55 30 K™ TS 15 Wiz 2
WY SL1 Al SL2 21 rp B T 52 VR W B WY
ML1 Fll ML2 2H B 0F 5 458 K Ak 32 08 95 90132 45 T
NL2 41 Ci /N X IRAL, (A3 45 KuFsesa
Wi R GG R, Hom T IR AL, 1 H s KORT ik
JEVRVE IR P NLL 2418 3 /N5 B4, i Hop 4l
)G . 2% 22 5 (P>0.05) . 35 60 K™ H - R A 7%
YRR SL1 AT SL2 4 P I R Y
REEW A ML A1 ML2 H A Ci W&/ TFIE R 0K
FIETE Y 0 NL1 R NL2 21 K % B4

R Tr 2846 Ceond ZEALZEIANIE 2. d,
5515 K 5 30 RECE ATt b Tr /T X
2H, B2 b A i35 25 7 (P<0.05) RN ™
T AR YR LAY SL1 A1 SL2 4 Tr BFH/NT

IEF KR 5 P02 3200 NL1 A NL2 2 K b
T FRIR TR B 08 V% IR S NL2 4, 55 15 RSEE:
25 %) R4 B 2% 22 57+ (P>0.05) , {HF 5 60 K
JUHE A FRE v YR PR Y SLL AT SL2 2 R
ARE YRR B MLL A ML2 2407 Tr 58/
FXF AL, H™ -+ 2 M & 9 R Y SLL A
SL2 21 Tr 3 /N F 1E & 5 7K F 8 7% 1 13 32 W 1
NL1 I NL2 2, 2553 0] 85+ 52 KRR & I/ 7%
Y P WAL BRL 1 T LAREAR S T,

2.3.2 Bif=#tSh et i K45 F) R E (WUE) F= A 5L
HMA(Ls) 89 T AL AWFIEH WUE 1 Ls, 53 50 % H
Pn/Tr 1-Ci/Ca 3R1, 13T R HURRR B I8 7% Wiz
PEROG WA LT WUE RS2 anlEl 3.a iR, 2
WUE 7655 15 ~30 KR 4EFF7E 3.1 ~6.18 mmol -
mol ' (VB EIN , &G it /3 AT, SE 4l 4 i WUE b 3%
KEXIA, HELWAMWAAEREES (P<
0.05) , B 45 KR4 WUE B AR K, % A 40 3=
PR IEE K R 5 Y= BE A NL1 AT NL2 20 K&
JEE T R AR B PR VR YR AR W NL2 4H WUE 3%
ANTFHR R SR T IR B ML R M2 4 A
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XTRAZ , 2 60 K™ +HET 5 L1 12 IR 24
K EETR L1 B WAL M WUE B3 KT xR
H, Wi WUE X HE AR A AT e i R 7 1 0%
TR B RO RR B ] V% 0 AR S B S T S A
g AT BRI A B I AR AR, DAEE A B AR A ER
5o XRWHIET R LORBRE M YIRS e =
YK R AL FRRTHE (15~30 d) 40 B
T

Ls W2 H NI 3. b, 55 15 K 55 30 KIS 4H
L AR I AL BRI 2 K T % B2 Bl

T SRR INRRN A R B 7 ) R R W ) AR
R, HSB0 2 R A AE B 25 57 (P<0.05) , 55 45
KIF Ls B 505 A8 Ak, £ 20 ™ 8 T SRR 5 0 7%
PIRHEI NL2 21 15 45K IR V% P12 42 1) NL1
FUNL2 400 Ls 3 /N TR IR, Hee se i o 556 g
AT E 22573 (P>0.05) , Al fEJE AN EE CO, Wk
P A A B A HEK 43 FNZ 5 304l i e ]
CO, M B 201 34 KT B, 534 2 i A 240 M 52 ke
REAR T B, T 258 60 KN, 4 Y Ls 7846 5 HT P
AN TE] B AR, 2 SR R V5 R O SLL AN
SL2 21 H BT SRR VA PR B ML A1 ML2 41
BERFXIEA, X R I+ RRARRE Y
R IS ALIR T Ls, AT LA & 126 5 1F
FHBEAR R AL 5 1AL, IR A& X BRe Il H %
AR TR, SR —3k,

233 i mieiE e T K4 B,
T BRI RE A JRR 5 U T iR S BN S A AR &l i 1Y)
W RS (%) 240 B AR P AT — g s, T 8] 2R 3 [
YEHT 60 d J5 , SEg 20 1 it v FIAR A H S 30 1 I 2
KT X R, e it e R ) R 5 238 DA v B T R
VR B PR P iR il ML2 21 B s, LU X IR e s T
66.7% , H 5 H-E 5286 4H SL1 SL2 ML1 }2 N2 A &
FXES(P<0.05) T H R AR R E R
PR SL2 LA AR A AH X HL 3 8 d i, BT HE 2 4
BT 48.6%, 5 HE LI A W AFAE B 25 7 (P<
0.05) , AN[FIALERL ] &Iy i i e R AR AR X H
AR5 R S IG AR AR H G R KT
AIRE AR R HEES 5 MM A B 5 1 i, %
FEL () PR 58 B SRR

2.3.4 A= %135 SOD . POD & CAT 8 & P T4
KSR, ™o T 5 R e B R VR MR R ) SL
A B SOD i i 35 K T-X R4, et R4 15 K
T 44.1 % B SRR G mirth R
JATE PR R ML FI1 ML2 2H F 0F 3 45 7K F i v
JE YA YR HE NLL 420 # AR SOD {38 K % 1]
20,4y LR IR A K T 31.6% .40% ,40% , H T
YA I B4 A POD & MR
SRy B TSR R R iR PRV ML 4l 2K
T IR B A P R R U SL2 2H RN T R
2, HEXTHRAIE R T 80% , SLIH L) AR POD .CAT
S CAT 5% B2 TC ik 25 22 7 (P>0.05) {41
H POD Fll CAT S50 41 () A7 b 2% 2 5% (P<0.05) .
X 5S4 (2014) WA R PR R 471
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Table 5 Comparative analysis of additive effects of soil moisture and concentration of C. equisetifolia litter leachates

SH

28 SL1 SONLI P SI2 SONL2 P ML1  MONLI P ML2  MONL2 P
Parameter

SR 0.19 0.45 ok 0.23 0.43 e ox 0.20 0.41 ok 0.22 0.38 e
Conductivity rate

SOD [iff i 4 374.5 761.3 s 347.4 691.0 s 374.4 757.6 B 364.9 687.3 *
SOD activity

POD [ &M 66.7 120.0 ns 40.0 133.3 ok 80.0 140.0 ns 73.3 153.3 %
POD activity

CAT Ffg% 1116.0 2 266.7 * 12547 2133.3 ns 842.6 14454 ns 918.7 1312.0 ns
CAT activity

ot E A Po 2.38 5.20 o 2.48 5.70 o 2.44 5.97 * % 2.47 6.48 %
KILFE Ceond 0.0228 0.0558 ok 0.0230 0.064 5 #ox 0.023 8  0.066 7 ok 0.0271 0.075 4 e

MulE] o, W Ci 203.4 4413 e o 185.5  456.0

FHIEHE Tr 0.60 1.24 ok 0.607 4 1.388 1
KA FIFH WUE 5.00 8.93 % 4.71 8.46
SALBRIE Ls 0.46 0.93 ok 0.54 0.91

* % 232.6 475.4 * % 247.5 490.0 * %

* ok 0.54 1.49 koK 0.65 1.65 #
* 3k 4.71 8.46 # ok 3.83 8.37 ® ok
# 0.44 0.85 * 0.39 0.82 # %

#: SONL1, SONL2. Bty i T2 5 B Ped 125 ¢ - LR 62.5 ¢ - L AKBREE P52 32 A9 AT ; MONL1, MONL2. B Hh 3 1 52 5 B 52 125
g - L'H162.5 g - L'KIRE IR IERIOINAL, ns TR 2ZRALE; + F5 0.05 KTFRFE; ++ TR 0.01 KTPEE,
Note: SONL1, SONL2. Additive value of 125 g + L™ and 62.5 g + L™ of C. equisetifolia litter leachates at severe drought; MONL1, MONL2. Additive value of 125 g +

L'and 62.5 g - L of C. equisetifolia litter leachates at moderate drought. ns means insignificant difference at P>0.05; #* means significant differences at P<0.05; ##% means

significant differences at P<0.01.

it 1 B A T 220310, T g 3 T SRR B
A, AL S BRI T AR, 2 AR
M SOD & TF i, 1 POD ELZHER AN &5
P, X T FRUR R 5 R V5 R SR W R Y
TR L ET T B SOD . POD KA SOD MG 4 .
24 TEMBMAKRIAZEMERBAREZLEER
R =L ISR T E ST

T 4 AT LU F R R 0 6 S 5 Ak
PVEBEEOR , A F KNI RLE I, RS
KRS R G A TR SO E R R, AR
R T PR PR B X 4 S G AN K T - 4
Kt 55 AR R B R V5 R RO B 1) 38 BLAE X 45 T
SR W,

3 w54

T RE e R A AR R EEY N 2
—, TR A JEBRHE Da 55 R
A7 A AR AR ) AR E R R A
AR —FEW B F(Li et al,2012; Cummings
et al,2012) , i E WAL Y) A K KA A L, AH

AW P A A IR 2 AR AR WA AR ) 2 b 2 3
[A)ll 2 i ( Kissoudis et al, 2014 ; Ramegowda et al,
2015) , AAFRL— 1 Jolh 38 TF A0 A6 40 1) BE 1 A7 7E — 2 D
ZE B UERTE . ABFFENT BRI IR R
TR AR AR R S A A A R S, R 5
WA 55 25 A B AR R R0 AE I AR SCF5E 48
F T B FSMEE R XN AR 155
5 RIB B E X0 B A Y0 e P Y 52 el
(R AZEMS , 20095 324 R 4%, 2009 ; 1 #i 4%,
2011), &5 Z55EIN , WIFh TR P Fp A PR B 0 V%
Y Sk B I aa R B A L R DG
SRR /N T T BRSO R B R T iR
PR BE T W JIN{E , M4 1 POD BEE VAR ™ 8T
R TR R R 62.5 ¢ - L' KRRE TS YR 2
T k2N A B Ak 3 Y S AL, CAT B 14 A
FEE T RO 125 ¢ - LR R A HRIZE R,
0 B SRR A SRR Ao i S [ P 26 B AR B e
RO, ELBE A T8 A R s A7 1S R

A KA SRR SR HR b 2 Al ) 52 Z2 Fh B
R F1E B Fe & 22 3K ( Mienie & de Ronde,2008)
TR R SE LI R R 3T B bR R
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FIEASFHIERE ] 32 3] L HEK 73 & R RE e ( BAE
85,2004) , ABEFERI, T R0 25 0 4 Y
PR AR T AR SRR . TEARR S/ NEGR TR I
GEWETT BN AR RR B A 7 W R AR WD HE A 4
BT R A AR JRR B IR B2 V0T 40 v kg | P v AR
R 2 /N 3, Bhatt et al (2010) 5T
T Chukrasia tabularis, Terminalia myriocarpa F
Trema orientalis 7K 12 42 WK AE 8. 2 30 i 20K A & 2F
AR R AR i TR AS WIS v SR i v AR
BT IR AR VR A DU AR 4 ek i A
Wi , A SRR BRSSO 4y i 2 v - BoR
SO PESIA S HAR . R A X KA (RWC) B
WIAE ) A TN L L) A A7 Y K g R (OK i A A
2003) , AWFFER M, 5 5 R0 RR 21 0 v W1 iR
PEVRRE . BRI AT K i (F S 56 201 8] G B 2
ZE5t , MR HIXE S K B AERF1E 88% ~90% , Ul W~
R gl BA TR A ROK BE

TR BRSO RE R 1O B R Z 2
il , Sorghum bicolor AL HEAT T 5 Mif , F 34
A VE BRI, 50 22 100 ) B0 A6 — €8 JE X80 A e A
(Beyel & Briiggemann,2005) , A5 F 0, + 5 &
AR ] 7 ) I B WAL B RE W KRR AN B P
Ceond Tr, Ci 2 JcI8m A S 1 S RTIIOT SR 45
SR8, WARBIZEXS T 5 RIUAR B 8 7% Wi L ik
32007 2200 Al i, T SRR BE X AL A A AT
TSI, 125 A1 62.5 g + L7 Ak BE A R 2
TN BEIRA) O 0 25 5 . P FEAR B9 AL R
AIARACALRR A PITT T K 3R, 25 P F1 Ci W2 [A] A sk
/N, P RSB H Ceond FIHEH, W Prn BF
WU PR - AT 440 LR A6 BB 7 19 [ AIK ( Farqubar &
Sharkey,1982) . “< AL IR il {722 1k B RE Ui WO 5 15
FHBRAR A 520 2R i A BF 5 2 Y AL BIR il £ 1 34
I, 2D R T e SRR B IR P
WA A1 B DGR A D PR AL B ol i 38, 3 5 %
VO v LI RIS S R OL B BT B 2 R — B
47K 3 R T 38 A AR A AL R AEAR B, A 24 i
WA N B, AROTSERM, T DS AR 5L
PV IR S 2 0 3 B A Al B B e AR £
MM TE , HAN AR AR i S R R R T
R, T FARURRR B8 75 73R S RE 2 1 A1
WA A SOD  POD K AR POD &£, X 5 Cui et
al(2011) W 58 B R AR 2R 43 WA W9 % turnip ( Brassica
rapa) RIS RARL, PRI , X TR 5 R A58 OC R 1O AF

G B PR B2 Bl PR AR ) ) L[R]3
PREA 37 T bt 0 e 0 R DR S 4 O A i
LR, PN E 2 A a0 85 i PR 3 [ 4 e, %6
HEL) 535 ) oA 20 S 7 B 1) 28 o 0 18 i F) [ 2%
IO, S S RS TR T, AL R R T Xl
T OLAFAE
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