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THE RELATIONSHIP BETWEEN THE CHANGES OF
ENDOGENOUS HORMONES CONTENT AND THE DROUGHT
RESISTIBILITY IN LEAVES OF WHEAT DURING DROUGHT
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Abstract Changes of leaf relative water content(RWC), stomatal conductance and levels of
endogenous hormones were investigated in seedling leaves of wheat cultivars with different
drought-resistance under different drought stress conditions. The results showed that there
was a stronger positive linear correlation between the stomatal conductance and the ratio
of cytokinins to ABA (CTKs/ABA), while a weaker correlation was observed between
stomatal conductance and leaf RWC, indicating the stomatal conductance was controlled by
CTKs/ABA, not by the leaf RWC. The changes of CTKs/ABA in leaves might be used as
an indicator to estimate the drought-resistant ability among wheat cultivars under
the different drought stress conditions. It can be done as follows: @ the average
CTKs/ABA value in leaves of the more resistant cultivar was higher than the less resistant
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one or sensitive one, indicating that the former had a higher ratio of promotive hormones,
so that it could keep stronger vitality during drought stress; @ the more resistant cultivar
showed a negative quadratic correlation between its leaf CTKs/ABA and drought treatment
days, while the less resistant one showed a negative linear correlation, indicating the former
had a higher buffer ability for stress resistance; @ the decline of CTKs/ABA value in
mature leaf (the second leaf) of the more resistant cultivar was faster than that in
young leaf (the third leaf), while the opposed trend was found in sensitive one, this
implied that a mechanism of material transport from mature leaves to young leaves might
operate obviously in drought resistant cultivars for self-protective regulations.
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FRERRENZFEF BB IERHEE, REREIERFE—ERANSHF M.
ETHRFMBRBYBBAIRESNEREGEY, RbETREBETHRREN - ERER
RENNEBRRFZ—, EARFAENERIRRHARALEMEFE. AMECRALET R
HRFPHYNTEME CTKs M ABA RATAEY, FAIRENPEHEAETEENFTEXE
BY, BEARBSILRNEY BB TR EBOIO, HHRTHER (ABA) P M4 &
(CTK) Ui SALFAMEm. RERASILPEET AL TRZA®EZE T HE KA,
BN E WA EEEABRY Gowing £ Z 20 0B LR K Wang £ M RER
VIR L3 3 AR T 5 #9 8] 280 3% 3 — 45 JIF 553X Fh % i B & R ok B R P R ABA Il CTKs,
Passioura" {EWI £ KT 2 LA/ EL @A 42 K B2 XFRESEH. L g3 a—
BARNXEIERETREBEAT, MEHAH ABASERE, MARBELMHHEN ABA &
%, NMEBERMSILXE, BOEBEEREE. H Munns £ ZH, EHAKMPETBS
ABAERRHBRE., AXMETLAPIEETERETHAFHNEGKE. KILSEMNER
RAFH B REEMNZEAMAEXE, ATV EEETE TSRS SR 4t
—F i, EHBRTAELRRFMYESR, H/NEHBEMHEFERMAKE.

1 #HRLFIJ7 8

MR IE LRl B AR NE S B ( Triticum aestivum) B % 5 5 (Changle 5) i
8% 55 (Lumai 5) W&hE MR, “RMAENHERE, HTRAOEBEHRTR™E 558
WAL LL, 42510 0.62 71043, BHRKEUHAFEZLEFM. HTLHENRKE, &
25C BEFHEF, REMTFRAERADIHNBRAS, BKEHAZAE. AU 12
Hoagland W RHE—K, H=ZHYPRHELEKELARTRE, BHrE$dXE29.5-30C, H
B]JGEHE 10—12 h, Y5% 500—800 umol m%”, ZSHIIBE 68—79%. LIRISEE &M H
(SE=M) Fnt B SE 200 R 5 A 0 BT B 0h) BT, EE =K.

MEFE HHHEAMETKERWC) RABRTHRERENE, <ILFE (Cs) #H L1-6200
FEHXA SO REHTUE, TARESERABRARE (ELISA) M2, M EFEHiE
FIF Microsoft Excel 7 0 #4347 44047,
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2 BRE5
2.1 TELEBTNEHEHRHEMNEKR(RWC) HEL

i RWC (Y, %) 5F B4 RE(X) B EFRFT AR R ENE B 89357 R 2
ARM: “B5 55 FHuRY=-02125X2+1.2012X+95.92, r=-0.914, p<0.01, BMZ#AMH
Y=-0.1792X*—0.9295X +96.66, r=-0.908, p<0.01; “&F* 55" F K Y=-3.974X+93.386,
r=-0.906, p<0.01, FREM K Y=-2.4377X+94.208, r=-0.933, p<0.01 (A 1). TR, HL
B B 552 MHEH RWC TRIE (FE0—12 d M 95.92% B %] 79.73%) , T B
RWC FREH () 96.66% B3] 59.70%) ; MBHFM B&FE S5 RZ, HIFM TRERGE
0—12 d FIM 93.39% FEE) 45.70 %) , SR RWC THE (M 94.21% FEZ) 64.96%) . BMFM
&, PLRMERM SRR RWC B TR (79.73%) BHSRHIHMST (45.70%) 18, T B HF
Rz, FEHIRIGR (59.70%) B4 S B A Bk (64.96%) . HNZ SFbHTHAEET RWC
MR, FROBIFEA (0 d) ZHAK(AEIS% Eh) ., BET TRLABEY (5F 12 X)
ERMK; “BF587(69.72%) > “B% 557 (55.33%), HRHEHFITHF RWC TREE.

22 FELETNEHEHESILEE (C) BHEL

SALFHEE (Y, mol HO m%"') 5TFRAERH(X) MXREXNT AR UZENS B BF
RN RAFERY: “B%K 557 Hud Y=-0.0033X>+0.0194X+0.3094, r=-0.93, p<0.01,
BB R Y=-0.0083X2+0.0293X+0.3121, r=-0.89, p<0.01; “B £ 5 5" H M H
Y=-0.0378X+0.3007, r=-0.90, p<0.01; &M K ¥=-0.0303X+0.3075, r=-0.90, p<0.01
(B2, TR, HEERNBESS HHH Cs THE (MO0 diy0.31 BRI 12 XK 0.07), i
R Cs TREER (0 d 89 0.31 RIS 8 XAT) ; MEMBHBESE RZ, HIMTRER
(L0 d B 0.30 FEFIE 8 RAE) , AU Cs THAB (A 0 dity 0.30 BERISE 10 XAFE) . BAH T
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Fig. 1 Changes of relative water content in wheat leaves Fig. 2 Changes of stomatal conductance in wheat
during different treatment days leaves during different treatment day
—— B 5%5, Changle 5; ---- ## 5%, Lumai 5; O #W Young leaves; x R¥M Mature leaves
B 3—5], Same for Figs. 3—5.
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F, Cs THRERDHERNSFH (12 d X 0.07) RAREFM A (8 d HE)E, TAMRAMEFN
FUR, PLEHEIRAY SR (8 d HT) FHEBTIEEHR R (10 d HF) . BN ZA SR
Bt Cs 9 FHEE, TRABEFHN (0 d) 2Rk (AE 031 £H), BET FRLEFY
(W88 TRYEFIK; “ BR527(0.20) >“ 8% 557(0.07), PIRHUPHUIRAEFA Cs TR,

2.3 FRAET/MEHEMNHARMEIR (CTKs) ftER (ABA) ML
BETREME, CTKs §B T, FARHOHTMRATHTHREES—#, RIAN
R TR 0 5 R R TR TR B 0 R R, TR AR (B 3) .
WEETRME, HBEHERMN&MH ABA TR LFA, #Hﬁi%‘\ﬂf&%‘fﬂ’r% il L 52 4 55 09

AL AR K. FFERRARFHRAZS (E4) .
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Fig. 3 Changes of cytokinins in wheat leaves Fig. 4 Changes of ABA in wheat leaves
during different treatment days during different treatment days

2.4 FELEBT/MELHEM ) CTKs/ABA &/

CTKs/ABA (Y) 5 FBRE(X) %R T SRR E 114 8 8 5 fUR A 2 AR
B: “B % 5 B &t Y=-0.0821X2+0.054X +9.6294, r=-0.94, p<0.01, ¥ M KN
Y=-0.2227X2+0.8491X+9.7755, r=-0.87, p<0.01; “&# 55" FHiH Y=-1.096X+10.012,
r=-0.90, p<0.01, B % Y=-0.824X+10.008, r=-0.87, p<0.01. L EWBA“ BFK55”
9 CTKs/ABA T8 (M 0 d B9 9.63 FEEI%E 12 K 3.87) , TR # M CTKs/ABA TR
(N0 di 9.76 (BB 9 RAYRAR); HEHBHBESS RZ, HFMTRER(A0 dIY10.01
BB 9 KHE), MM CTKs/ABA FH48 (M 0 d B9 10.01 BERISE 12 X # 0.12). A S
W, BAHHE, CTKs/ABA T MR BRI AF (12 d X 3.87) BRBEEHHMM (O d N
)18, TIARBHBERZ, HIEHRMEM (9 d AR)RITEESH&R (12 d X 0.12) . EN
= BRI BT CTKs/ABA PHEE, T R4 (0 d) ZHIARK(LNE9.95ER) , BE)
TFRGH (N 7X) Z50mA; “BE5E"(6.98) >“BF 55" (3.29), NEKLBRMFE
CTKs/ABA F W18, 5 4h, I CTKs/ABA W E & Z M HXE, RHAMH: “BR S5 5 (4
9 d)<“@ESE (A12d); MPFHMWMRL: “BRESS (H15d)>“BE55 (A9 d).
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2.5 TEUBTMEHEHASILEE (Cs) SHA RWC, CTKs/ABA fIXF

WE 2 58 | ERETHRHVERR: XM A Cs 50 RWC MHREXRE
5, BRAXFMEXEE, BE2ME S HERBITHITINERIIA 6.

ME 6 MR, “B&S5Sfuks, HfMmaN—H, Cs M CTKs/ABA #2 LM EM
*: Y=0.0401X—0.067, r=0.86, p<0.01; “& F 5 5" 75 & W t: Y=0.0395X-0.081,
r=0.83, p<0.01, T HIx M H 8 Cs F1 CTKs/ABA MM XX R EIR, HXTH— aF
AR B FMMELR, BEH A Cs 232 A CTKs/ABA ###), CTKs/ABA ’
ML AR E R T 4 Cs 9354k, #HR—SFHARALZEF RPN A Cs 71 CTKs/ABA By X
FMFE, R Y AR AL (CTKs/ABA) MSMBRI(Cs) HHMBRERT. 5, &
R4 B TR 0 R0 B2 3 (0.0401) FIHT B TH 0 SRR RO AL 3 (0.0395) EFIAK, HILFHEM
5 Fh 9 AR EE (0.067) K FH ST M SR R EE (0.081), HUIMIBHBEE M Cs 3t
CTKs/ABA A5 {b R B2 UK.
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Fig. 5 Changes of CTKs/ABA in wheat leaves Fig. 6 The relationship between stomatal conductance
during different treatment days and CTKs/ABA in wheat leaves during drought
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FIEHAHNIE, RFSAFAERGNRATUNNEH T EANE: BEROYEER, WHHEE
KR, AR RIPE T AT BN, EHRESIEREWEN F KT THE
ZHRAME L XA, ERBEAEER, R LIRS T BUR FUR & B0 B LI B
ABA, BLIEIRE BRI CTKs, EHSILXA, EFEHLTHARAT Y
ABA & BEEAY, BEAANREHEIERERY, REETREIEHATHRRTREZLS
3 EEAIL R R MRS A A RRMBEAILIFE,. RN ITAEER: (1) ETRLET, C 5N
B RWC AT (B 1. 2) , WU THEERNRRE: (2) h CTKs 1 ABA & & 2840 (A
3, 4) LB YT BB AR AR U REYH RN RS, BT AR DA R
B (3) M A Cs MRZREZ CTKs Ml ABA [ Wi (CTKs/ABA), —EEEHM LYK
EMXXE(E2.56). ETRLET, BARTELFHURENE B 8RR
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CTKs/ABA K254k, PIRABHILAA BT R A KR/DKIFHE: O 515 73 & F i P33y o i
CTKs/ABA F, MBHERM, HPBREFNREHEYFASET, ATMRFEENERE .
@ PR AEE S FREH i CTKs/ABA 5 F RABRKE “RAMXXER, MHERRHEFMRE
R, WHBREAGRRNBENES. © WBEHRMN S MM RAN CTKs/ABA TR, Hirt
THg, MHBERZ, 3+ H MBS 5 60 5 R R TR T BT 2 23R A S R R 32218
IR DL (RAR BT AR B 16 P I B R BHER A B 218 . PR E TS
PR AY AL R B K RO SR, AT RIE —Fh A RAR P IH. D AR
HERBHIEMR DA RE, RHEESARNEHNREN BB, FUELELH TER
%, FINZEHEN UM ETRE, WRFUREAERBT SR F T REFRE SR
MR GHRENIRM) . SRLAARAEEAR, X—SATHRRUEERNEARAYERZ—.
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