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Bk, ZFREFW . EEREMELKE 4 KkE ABEE LbadE AT EMet
R vy B 3B K, H e R B A (0~30 em P HIEAATEE) 25 A 72% | 65%
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ERERBENEN T ETHRERE WV ESRA RN FHENHTRAT B,

SR EK W SEAR LEAS HEAE

A method to determine the critical soil moisture of growth indicators of summer maize in
seedling stage. MA Xue-yan'>, ZHOU Guang-sheng'*" (' Chinese Academy of Meteorological
Sciences , Beijing 100081, China; > Nanjing University of Information Science and Technology,
Nanjing 210044, China; > Collaborative Innovation Center on Forecast Meteorological Disaster

Warning and Assessment, Nanjing University of Information Science & Technology, Nanjing
210044, China).

Abstract; Deficit in soil moisture is the main cause of drought to crops. Accurate determination
of crops’ responding thresholds to soil water is of great importance for identification and monito-
ring of the occurrence and development of crop drought. Based on the data of a progressive
drought simulation experiment with six initial soil water levels on summer maize, one-way MANO-
VA was performed to identify maize growth indicators that respond earlier to soil water variations,
and a way to identify their responding thresholds to soil water by using the statistic tolerance limits
for normal populations was proposed. The results showed that the stem and leaf water content,
transpiration rate, net photosynthetic rate, stomatal conductance, and leaf area of summer maize
responded earlier to soil water in the seedling stage, and their corresponding critical soil mois-
tures in terms of relative soil moisture at 0—30 cm depth were 72% , 65% , 62%, 60% , 58%,
and 46% , respectively, indicating that the stem water content, leaf water content, transpiration
rate, net photosynthetic rate, stomatal conductance, and leaf area would be affected successively
as the soil water decreased and drought occurred. These results could provide reference to the mo-
nitoring and quantitative assessment of the development of drought to summer maize during the

seedling stage, and also a way to determine responding thresholds of ecosystems.

Key words: maize; seedling stage; statistical tolerance limit; soil water content; responding

threshold.
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TR ARG E N R GIE R K AT S R IE
B FEERE . RIS Y P AR
A PR R e R A R R R T RO 4
B 3 2 N & (Azizi et al., 2014; Farooq et al.,
2014) . ZOULBEIR W0 T 5 0 kAR R TR X 4 R
AU AT 5 N AR B B PR RE ) B
=

TR ARG EEY T R EERR
( = 3CF 5%, 2004; Streck, 2004; Gholipoor et al. ,
2013) . WEFEHR H AE Y A KX 4 EOK 73 A7 7 (B
e 17, B2 SR I T — Il P U, A2 8
YEMIRY A= ROR B & AE 1235 284K ( Blum , 1996 ; Sadras
2002; FRZEH 4E,2007) o JF B, B TR RSN
K K o3 TBi 20 TR AR AR 1 25 A RGR o3 J A BRAE A
TR 2R IR K& A W N ( Hsiao, 1973 ; Hsiao et al. ,
1976) . PRtk , $R 30 A H % 4 38 7K 43~ 1 SR g A=
KAEbR, 0l E 5 R IZ A8 b W3 BU% A9 i 518K
43 (Shao et al.,2008) , HET LAFE /R T A K AL AR,
R 55 TR T 5 B W 5 & el

A 1 T BOK I B E T 2 i seoE A T
SR AR RE R SC Iy, 4 SRR AR R
PR i, B o T A8 AR 5 KA OC R
PR 67 $8 8 0] I AR RS ( Sadras et al. , 1996) 1
WK Z I AR (Xu et al.,2010) 45 RIS fY
FEA(— B SO Z 0 50 e il A, B
AT R, 7E H A UKL E R — G R
I, AR Y A2 B SR AR B LT IEE T 24 A R
K53 B 2% S VLT I H8 AR (R 23 Bl A ALoK
D B R 9 ( Ray et al., 2002 ; Gholipoor et
al. ,2013) o BT X— A, RZHF90R AR E 1714
F7 ( Plateau Regression Procedure ) A i& A A4 K
FREAENE 1Y - S A ROK 53 B9 Il AL (Nable et al.
1999; Meir et al.,2015) . {HJ2&, 52 H ()42 400 5 55 7K
3 FE TSN K A8 AR S BTG FIR A SO0 00 AR A
(RS SRR M S B A R, TE MLl AR 1Y
FEPR5 1K 73 ¢ RN — 2 R fERA S e i 5
S, BETE I ML A v B e 3RAHAE A 9 11 S

ABFFEEE T 2014 4F B F K =H W1 Y 6
AR K I W RS T S S I TR, 0BT B
TR ETEARKFG R K A B B, B2 AL OE
BEMAGETTH 2 BRI A FROUL I AE A 8 1 1 &
KA AR BRE B 3K Il S Tk W E E
KT T 52 8 A R e 19 2 WL TR B i W 4 (A

A, TRt Ay A 285 2R e I B ) AT e 418 L REL B
1 HARBREHARSGE

1.1 RS

ARSI AE T E SR IE5E B A S R
PRI, (39°08'N,115°40'E, 4K 15.2 m)
(R A K RS T R, IR A KA
ST, 5 H#b 750 m?, Hisk 42 ASRAE/NX ZNX T
L8 m*(2 mx4 m) ,/NXZEHA 3 m WIREEL PR
BisR By 1B K o K28 4, i 1 eSS R R b i
+ &AL 13.67 g - kg™, A 0.87 g - kg™, HRL
W% 25.76 mg - kg™, AL 118.55 mg « kg™, pH 1
8.1, -2 M ] #5 /K i 23.4% , F 4 A E 1.37
g-cm” (Fang et al., 2013), 1% ¥l 4F ¥ <R
12.1 °C ,4EFE /K & 494 mm, 24 70% (K[ K £ 24 h
TER 2= Hrp L7 A2 (29150 mm) , {HAEBRAZ 55
FEEIL 62.9% , B IE TR E K2 T2
S 4 XU A8 A
1.2 SCRnkit

S50 PR T K T e 5 4 L 3 T PN A v A
K« FREL958” . 2014 4E 6 H 14 H HEATIIER IE$
i /NX 3K e e —8, 2014 456 A 23 H#E
Tl ATEEH 50 em, KRR 25 em, /MK 64 5, 9K
&3k, RS MEREIR 4% 30 g - m 2 IfaE 4
BE, PRIEERIER B, =87 A 1 H) B IF
FERRZE 64 #F - /ANXT K4 H W ORI R
F, 038 I A 44 AR K, = (7 H 2 H ) %8
b 7 A 2 A F BB K & 1) 100% |, 80% | 60% |
40% 20% F1 1% , B # 150 120,90 ,60 .30 F1 10
mm TR, BB 6 A0 4 587K 7 16
(Wb 1~6) WL AFREATHERE . A~ Ko b 3k
3AEENX Tt 18 N/NX, BEEEHEK 5B T ~
10 d PEA7 38 5 /K B 0 oK AR KOBRAE (B 5 454
HA AR A8 B AW RS K RAE) B,
HAE R LA T T 2 O (7 A 10 HF 7 A 18
H).
1.3 i H
1.3.1 TES/KE  HESKERMMETENE,
BB, 2 /N P AT oK v ] BE AL B 1 4>
BURE B, 25 /D X IBOREA B R BOH R] , B4 b B 3 A4S
HORE S, FIFH 45 10 em 432 45H 0~90 em 1
B A B 3 G, BERD I RE W+ 5, OB TS
P 105 CHET ZHEEE R Ik (M 24 b 2246 TR R
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ECE B R 2R 3~6 4N, AR 2 h FRE 1K, A
A2 ER2E 7 <0.02 ¢ BIT]) . SRIGHEAT T T AF
FREE TR X & K i, IR DL H Rk 45 m 1
SEARNHR R (LA AR - ) |
1.3.2 HIERAERKEHME A/NXFEHLIEER 1 ~2 %
FRUERE B B AL FEEE 3~ 6 BRI 2 B E K
GG EBARAE PR AR AR R KR

AR BB AE . 2 BRI B R 09 30—
11 308EAF M, ) A Li-6400 18 #5 X6 A 16 H &
?}ﬁ( Li-Cor, Lincoln, NE, USA) W0 5 o 7 R 5 K T
51 AR () e A HUOR RAL S K
RAENA A FIEE

PR 1+ SR FH R Rt J 4 498 3R 1T 22 B o AR B oK
i B A e AR

TR . A R RORE A A R R R K
(L) Frt R SEAb I SE B2 (D) o Hir R ik
JEE LA b— R ik g s 838 43 o o 9 e R
RORRETF) AT, T LUBAREIE R Bk (I
0.75) A3 B FAREM A S,(em® « plant™) .

S, =YL xD xk (1)
i=1

A B KR ) R bR o AR 1 4
RAFITRFR(0~30 em +J2) 1 HAE, FRICE K SR
(BEREE,2000) o KAl AR 2R iE AR 40T, 43 50
TEZE LT TR A ARAS AR AR EURE 1 98 £ b
Ve, K 5 2648, i ABEAR 105 C R 75 1 h,
80 CHLT 24 h J5 FRHLT 5, JFit B Mot iy &
KK,

ZEOKR = (R -2 1) /25 X 100%

5 K % = (i F - ) /i X 100%
1.4 Wk
1.4.1 ERIEFRRT AR ABESE LU AR
FEVEK G 568 1 WA (7 7 10 B ) i 5E T
G VLB, 3R Y A8 Ab i Rl AR (45% ~96%)
A BT HEw 0 KA AR bR R 3K 2 1 I 5
M PEECE T 4 2  HLRE Sz e oK AR KRB 48
b, R FHZ TG )7 22 50 M1 7 1 ( One-way MANOVA ) Fll
Duncan 28 WWHR T 75 %5 48 K45 B K A8 b i Ab 3
)25 5%, Kb fR) 22 5k 31 g KSE BN R I iZ 8 bR E
8%} B (28 AP 4 K 4 e A TR R, AT —
0 s o 7 A 39K 3 BRI A
1.4.2 ERIEFRmN EHOK GRS K
T 7 - B 7K A3 (A I SR a2 e 1 - 3K 43 i 4

K B AR Y # ( Czajkowski et al.,2009) , A
FERN AL — 2B AR B i A 1+ TR 4 1) 4 0e)
fH(EPSAbBE 1 AR AR (B TC 138 22 5 1Y R A B 1)
fEbn ) WA R LB F KT 95% (y =
0.05) , &A1& MK 95% (B=0.05) IS H AT
FR(K2) , BIFR B8 5 R 32 + 58K 5375 Bl i B
() de/IMEL, R 2 T 1% A K46 A T 4 i o7 = 36K
Sanib] GEATEe

4511 %% 2L X [8] ( statistical tolerance interval ) 42
BEAUREAS I 2 1 A RIE (9 A 2 22 /04 B il e Rk
FLE e 149 IX 8] ( GB/T 3359—2009) , Ho 52 i 2 il
FHREARAR AL 48 2 LB Sk L FRR . it
T X (8] B4 i SRR R B T 2 2L BR (statistical tolerance
limit) , GG AL LIRS AL TR, Bz
(GB/T 3359—2009 ¥4 94 i1-Ab PRI AR | G it 45
ZL XA E ) (2009 ) R TR R 28 78 % 22 53 A
SR A X RV 2 R vk % e 5 H (A
TR0 B BUREE S R AF 5T B 1Y, 76 BE SR B R Y (B D
i AR IES SRR TRR(T,) Mt a7k

T, =x—AXS (2)
o IREARYIE, S WFEAR T 22,0 AEE R,
LA AT i ¢ A A R B A (GB/T 3359—
2009) Hi ¥ 14 48 11 4 BRD #4581 25 2 X TR A
S ) BEAE B R A R
1.4.3  FORAERKIBIRWIG R LK ARWF5EL
0~30 em TIEAXNREEAE R +HOK & BNSH R
e SR R 200 FoR S A KA br 5 £ 5K 5
HEATEAELE (X 3) o FETHUE R A5 F6 b 1
3K A3 I R AR A O i A A A R
95% E {7 IX.[H] .

X=a + SWC*+b + SWC+c (3)
X, X N EARFE—AERKBEWINE, SWC (%) &
0~30 cmtIEIREEMMIME , a b c J B A RIS
ES V@

L.4.4 HiEdHS55itT FEARFEARKERNZ
JCJT 2243 M1 A Duncan £ 8 W80T, EoKRAE K F8 4R
55800 B i B3 H4 G 4R SPSS 17.0 (SPSS
Inc. ,Chicago,IL,USA.) E i, RHIES BARGTTE
2L BRAG AT B T ST B0 45 b A LI A A
HRIESSM, Ak, kA SPSS 17.0 #Y Explore I
R X AT b F T 1 A SR 2 L BT (8 ORI A A 3
FTIEASTER S, % THEA B/ (<50) , LA Shapiro-
Wilk J5 35 B9 4 35 25 SR AE S 2 2% 5 o (A A,
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2012) , A| H Matlab ( Mathworks Matlab R2010b,
USA) T FOKR A K A8 bR A9 e 5 4 580 B2 S 95%
B {5 X 8] F ] Origin 8.5 (Origin Lab,USA.)%2:[&,

2 ERE5SH

2.1 NSRRI TR KA hxt 3K S rma
FREEREKIG 1 (7 H 10 H) ,/b¥ 1~6 5 0~
30 em + I EE 3 K 96% . 91% 83% .69% .61%
F4a5%, AL 1~5 B35 5 FRIF:  AbBE 6 15 4 Fr
JEFF, BLBs, A B[R] 25 55 58 ) 5 3 K 4y 1 AR K A
PG ZE T KA KR DGR B R R
LA TR ), Hrb b8 3~6 FKRMZE
FrK R B ERT AR 1, 403 5~ 6 E KA &K
R EMRT AT 1 ~4; 4030 4~ 6 T AKRMOIEEHER,
FHIEHE RIS W E LT AR 1403 6 K
A S A 1 ~4 o B R (£ 2), HIL,
PRI E K ZE T /KR Bk DA i ZEHEH0R |

F1 EXRFHIZERKERHNSTHESWER(7A 10
H)

Table 1 One-way MANOVA results of maize growth indi-
cators in seedling stage ( July 10th)

HARK AR AL F{H P
ot 3170118 % 124.598 ok ok
TRl cm? - plantfl 5.021 *

Wi cm 3.085 0.056
A - 0.191 0.960
T E g+ plant™! 0.693 0.639
S g + plant™! 0.756 0.599
T E g + plant™! 0.143 0.978
kR % 21.423 # ok
KR % 80.128 * ok %
pjivagy pmol CO, + m™2 - s7! 63.539 ERE
RN mmol H,0 - m™2 - 7! 46.856 w ow
AL mol H,0 - m™2 - 57! 26.187 ok

# % % f£0.001 KFPZEREE, » = 7£0.01 KFPERBE, « 7E
0.05/K PR EE,

AL A ARX 6 AN AR AR AR, 5 e B
AR o3 Bl B

£2 FEXREHAEKIESRE Duncan ZELLRER(7 A 10 H)

Table 2 Duncan multiple test of maize growth indexes in seedling stage ( July 10th)

Qb3 TR T AR 5 KR E S & plictsr & A H R ST
(%) (em? - (%) (%) ( pmol CO, - (mmol H,0 - (mol H,O -

plant™") m?2.s) m?2-s) m?.s)

1 96.5+1.0a 121.2+24.6a 85.0+0.4a 90.7+0.3a 36.01+£3.31a 10.21+1.31a 0.28+0.05a

2 90.8+1.4b 122.0+16.1a 84.4+0.6a 90.2+0.4ab 32.46+1.42ab 9.18+0.42a 0.24+0.02ab

3 83.1x4.7¢ 107.9+3.2a 84.1+0.6a 89.7+0.3bc 34.28+0.64a 9.13+0.11a 0.25+£0.01a

4 69.1+2.6d 114.1+£2.4a 84.1+0.9a 89.1+0.4¢ 29.10+0.57be 7.79+0.42b 0.20+0.02be

5 61.3+4.5¢ 107.6+5.6a 81.8+0.4b 87.9+0.2d 27.25+0.90¢ 7.09+0.36b 0.18+0.02¢

6 45.3+1.1f 76.2+3.8b 77.9+1.8¢c 86.0+0.4¢ 11.06+2.52d 2.93+0.51¢ 0.05+0.02d

[7) 51 b JOAH ) P BER R TE 0.05 KF B2 3 .

2.2 FORA AR BRI SR S0 1 i 5 A

FREERSEH T IES BRI S T IR
SR EA B £ 5 IEZS 7045 (P>0.05) (£ 3),
PR, A 20 ( 2) 2 2% 4 o Wi o7 = 3 7K o 1 i 5
MR 4A) o B I E bR N K A B A 350
AROAH R B b -5 S0 8 (] Y Y | ] 45 31 2%
x3 EXREHEREGRANERESERE

Table 3 Normal test of the observation samples of maize
growth indicators in seedling stage

TRbR Shapiro-Wilk 61525 5
FEAS WEMP
E Sy & 12 0.451
kR 22 0.923
st e 18 0.321
A E R 18 0.356
AL 18 0.152
AR 24 0.086

RhR N K o B I B R, SRR Y
0~30 cm TR T 72% AR, T KFZEH K
e WEREAL S IR E TR RS 65%0), it
FOKRWIF G W AR 2 IR R R
62% 60%F1 58% /- 47 I, 25 6 # R LG BUR IR
LR EBIF A2 B Em, YRR SRS
46% 1}, i T R AR K Az B S AR A (L,
#4),

PLT7 H 18 H L 4 5 % 45 A K A8 4wl 5 £
BRI TR G . BER AbEE 1~ 6 11 4
TREES> 9K 69% 68% .63% 53% 48% Fl 41% . %t
HEE 5 00 1~6 (1) -0 S EAR T 25 5K &R
Il 5t R B, Ok H AT IR UE , Ab B 3~ 6 (ANt
TR R EACT AL 1~ 2, 1 H I 5 R A 4
A TFAbFE 2 FAbFE 3 (Y e R 2 0], AT DA i A
b R 22 5 AL ER L ~ 3G G R | ZE I R AN
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Fig.1 The relationship between soil moisture and maize growth indicators ( July 10th)
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Table 4 The critical points and critical soil moisture of maize growth indicators in seedling stage

50 60 70

TIHBE (%)

H KA kR EVELESUEN ) Y e I 5 - R i
B b c R SHE FTHE (%) 95% 17 X [F]
ZEEIKR -0.001 0.248 77.187 0.936 89.18 72 [69% ,75% ]
g sk % -0.002 0.468 62.734 0.886 82.63 65 [62% ,68% |
MR -0.002 0.459 -12.595 0.686 6.76 62 [56% ,67% ]
pliREgUiE -0.012 2.108 -59.197 0.711 24.60 60 [55%,64% ]
AL -6.461E-5 0.013 -0.382 0.670 0.148 58 [51%,63% ]
i AR -0.029 4.732 -74.822 0.495 82.1 46 [39%,52% ]
K5 FHXREHALEKIEIRD Duncan S ELLRER (7 A 18 H)
Table 5 Duncan multiple test of maize growth indicators in seedling stage ( July 18th)
Ab3 LHaEE A Mgk R 28k AR AR R LT
(%) (em? - (%) (%) (pmol CO, - (mmol H,0 - (mol H,0 -
plant™) m?2-sh) m?2-s") m?2 s
1 69.1+£3.9a 425.3+47.9a 78.9+0.6a 87.8+0.4a 29.64+5.76ab 6.02+0.92a 0.31+£0.08a
2 68.3+1.8a 466.0+130.1a 78.9+0.2a 88.1+0.3a 34.04+3.54a 6.13+0.93a 0.31+0.07a
3 63.0+5.2a 349.1+58.4ab 77.8+0.4b 86.3+0.8b 31.05+£2.07ab 4.93+0.38a 0.22+0.25ab
4 53.2+0.1b 232.5+51.9b 75.6+0.2¢ 84.5+0.2¢ 24.93+4.85bc 3.28+0.76b 0.13+0.33bc
5 48.0+2.9b 225.0+29.0b 75.9+0.7¢ 84.5+0.5¢ 18.79+2.50¢ 3.12+0.47b 0.12+0.02be
6 41.0+2.2¢ 79.9+6.3¢ 72.2+0.3d 81.2+0.0d 18.46+1.08¢ 2.25+0.32b 0.08+0.00¢

RIS K oA R TR RN 7E 0.05 KF L 225 B3
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SALFETTREEZE S AP 4~ 6 BEH AR
ZEME AR AL T R T AR B 1~ 3, J e A
R G TAC S 3 AL B 4 () R 2
[, L REAS fif B AL B R 22 57 AR BE 4~ 6 (i T A
BEARTALIE 1~2, MiALEE 4 1) 1 5630 B2 w5 3
I 5 R ERR (R S) . L8 LNk, AW e
FIRJ 1 S - S P B A T DAV o Bl S K I 4
Az KA bR X LK 7 B4 B {E e B

3 i i

VEYIHE K ABBR X 1= 8K o A7 7€ BRI 17, B4
FHOKAMET R — G P A m, S S EAEw A KR
bR Az 5. 35 28 4k ( Blum , 1996 ; Sadras, 2002 ; [ % 1
45,2007) . TKEHESE(2000) KB, GIE R TR
IR A 1 AR AR I A SRR 2R 65% (e A
RS KN 23%) , S AL T BE A I A 4 S0 24
K 60% (Il SRR S KN 20% ) | i A s SR AE S
KK 4330 B (ARFH 7K B 209% ~30% ) PRt 387K 43
B0 0, N A7 AR B I A S 5K SO A
(2006) K, +HEREELE 70% ~90% It | F A i 1Ay
A RN ZE I 1 R A2 - HEOK AR /N i 24+
BOREEART 70% 8], G R A 78 16 o 3 25 s
B, A FAESE (1988) i e i 4 B e i &
KFEIINS AL ST (AL B BRI & A =AY
TR 47%  ZE I R Rk A AR ) - R R R
44% Ve H Rl 7 R0 R EE N 48% ., T LA
B SRR AR B K Az K A8 bm i Lz 1 387K 43 1
I FAE I A—B, X — 7B A RIS Y
TR TE A A, 2 B W K 7 5 )
Mt 0 H, ERAEA R & E AR K A i 75 R Al
OB BE AN AR [R] I LA 36 T S [ i 309 500 0 9 e i
PG S K A3 AT RBAS [F] (1R 245, 2008 5 2545
#1,2015) , BRI [R5 19 38K 4y B (E 2 2 3L F
FEE BRI AT, L M 2 EL A ™% 1 4
FM , ASREZ MG X ST AR B AT R, T —
J7 18T, LR B GT $4) S8 JE T S BRI A A 0 2 1) oK
A FE AR N A= 3K 43 (4 s AL, T 08 DU AR AR (1 4K
FEMEAZ S50+ K A3 A8 A R Y BRI R, ks
LA (2000) 7 H 255 15 1Y 1 e K 43 A8 Ak 7 BBl Y
SR LI EI G A R 4 e s, R T I 5 A e
IR I HERRPE RN AT SERREE . ARBFER I IE S S ik
STt AR AR T, nl LI UL A A e Uy T 7 2
AR R BR A 280 e ke E T - 5K 43w 7 ] AF

ST FEA D s AR PEAS - S BOC A ER
FE BB R R, 25 2R R W], B K i WA ) A KA
P Xof - 3FETK G 7 F im FAEAN ] o A 2 I 1 A 7 3
MG T, 2SR A IR m, N
2% 7 A7 s UG M3 /K38 Hl A 33800l 65%
Fon s 78 AR DG MR AL A Im 5t 8
JERRUK AR, 73501 62% 60% F1 58% , - Thi AL 114 1
FA R Ty 46% , S B A5 33K o AR T
BRI, EARIYZET KR SRR ZRE R
AR AL SR T AR SR A2 B

IR AR TR R G s B, W2
B K G330 15 5 2 3 Y Al (51 R R, 2015)
ORAEZ AT ST K B, AL 1) 25580 7 X 7K 43 ik ae
BRI M 17 B ABUES U Westgate 55 ( 1985) 48 Hi, 2545 1k
KK R -0.5 MPa, &5 T F 9 -1.0 MPa,
BRI T R R N K a0 R0, S M AR
FOARDL Y HL ZLHE R F8 b5 (R BLAE, 20115 X1 4 25
2014) . AWFEERY], B E AR E I ZE S KRy IE 7
TRy TS KR A S 2R S T X
K35 SRR R

MR R, AL T 2B H R DG G R 2 3|
7K 43 W3 38 52 W) 1 5% 4] ( Hsiao, 1973 ; Hsiao et al.
1976) o AT AT AL 5 BE 1 I 53t 9 0 J32 g
T2 ARG AR, X ] e LT
A2 BRI I Z M A 2 HoAl R R
AR, BIFFERET K e Bsa wi LT 52
WO QYR R (ABA ) IR, AR )8 FR AR 00 R
JAHRICI pH 15 JE 2L 5% #2 [ ( Farnesyltransferase ) {if
PESE H A PR 2R 2520 AL ABA 1 BURE ( Hol-
brook et al., 2002; Medrano et al., 2002; & 4 1,
2003 ; XIFH 52,2006 ) o BEAb, M Fr-28 KRR 5
BN e S 2L OCHT, X 5 3K R e
K ( Farooq et al.,2009) , A5 AL FES 1
SR G ZR 0 [l VAR Y e S AR BRI, D] -
JBEX AL T BE AR A 1 i B AN g TR B e 1 <AL
TR A Ak

AW A SR AL E R A
A A Py 7Y 7K g R B BE N U ( Hsiao, 19735
Hsiao et al. ;1976 ; Turner et al. ,1998 ; Lambers et al. ,
2008) , TAHIFFE L5 R LW, i BN 4 58K 73 1Y
e 7 B AR TG AR R AE , P TS, X2
PRI Ay P ) 0 ™ ) 728 A — o A BB X
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