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Changes of Endogenous Hormones in Root Exudates and Leaf of
Cotton and the Relation between Root and Growing Stem

Tian Xiaoli Yang Peizhu He Zhongpei Li Piming
(College of Crop Sciences, CAU)

Abstract The changes of endogenous hormones in root exudates and leaf and the relations
of root to stem with two cultivars of short-season cotton (Zhongmiansuo 16 and Zhongmian-
sou 20) have been studied. The results suggested that: (DAfter primary flowering, contents
of each detected hormones in root exudates were all reached to the peak value, which might
have certain correlation with the rapid increase of weight of above-ground part and the devel-
opment of young bolls. & Compared with Zhongmiansuo 16, the peak value of iP +iPA,
TIAA, ABA in root exudates of Zhongmiansuo 20 appeared earlier, which is corresponding
with its early and rapid growth of boll forming. @ Contents of several growth-promoting
hormones in root exudates and the level of Z4+ZR, iP+iPA in leaf of Zhongmiansuo 16 were
higher than Zhongmiansuo 20 after flowering, causing more vigorous growth of above —
ground part than Zhongmiansuo 20. The possible effects of different kinds of CTKs were all
dicussed.
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MEARARA A RIEREDAADEKTHIPHEEREM FOREFR- B2 EME
HERAGT ., BL+FER AMEERTEATTRENRAAE.BRTRIFEOHEAE
R HAZRERA, AERRRA MY E T30 E B8 2 — , 70 AT 0 0 P9 3
RR_EERN—FMEEHFX. BALEERRBH B P XIAA CTKs, IAA, ABA, GAs I
RZmAuR ACCHE., K ,CTKs FEMBRFA SHARRZHABYNB L3, 5
MAEE SLRBEMEREXAEY. GRBTHIAA IERhH FBARARIHE
REBXEEBNRBEATH . BERHERRRAART —H4 IAA, EF ABA,ACC 1 GAs
MHREERRTSRAKMAME I ARRRBEEHL EHHN.

CTKs #1 ABA RUIRBTHRBBEH 2 HHYME. CTKs TUEBEMHIvH F&,
ERKHARER X—-QERAAN.EHY ARRED KT ABYSED G R A
RAORRKRYRYERENRAREWAEEMN, ERE L QRAT RN AR, —o
BREIHE MY EFRERBRB CTKs WEH, MUIHEF6R B CTKs IEHmMns
wERKEFERKYE, MGRB PR CTKs k¥ 54 5 BRI, FYRER
ZMHAEERNRRAKBLA GRAPHCTKs BB TR ELHHK M, ABA W F
REHYELREAHFTHRBEAX, —MELT, TR K KR L HEE RERNAES
BREBHH LG EAREMITB D ABA SR LA SATMA W EBOERCNSALEE. K
FERREARE) 60 YE N BT AL A B A&

ALIL, AR BRI R A MR B S M E YRl R DD B, 58 AR 1 B & i iR
BoEZEDRAER. YR, B-EBREBRATIS T2 H 93X —EH, REWRE 2,
BHEEENNESYR(SE BRES GES) FRRABRARRRLPHEIBRE.

MR —MHEZNEFEY . BAUERIREBALGETRERRGHBPHANERE
BURRER-EXRFOER. 2AlBREAETRERRN 2 N EEREM, EFFRGRK
FRVBRTHRN,FERB EBEXERETA PHYBENHDS . B EREHW,
DEX T EM—EHBRBRANET FETAREREE> HRBEELHS.

1 MEE5RZE

RET 1992 FEPFERKHMEH#T HLEAFE, SHASMHIPHRF 16 E(UTHEK
FIGMPMAT 20 S (AT RS 20), B HEHEM. 05-18 &F, H B 135 000 £k -hm 2,/
KM 60 m*, ®H 4 K.,

HETEMHO-OFBRREGR . FABFLER ARy 7~10d, BRERER
RUEMWBE 10~15 5k, EFH T T HUMB LR ARBATEREYE, REHBEELR
MABRE -WMEERZEL, S - HBEARESBRAER=/AM) P, LKL 12 h(19:00~
7:00), SFEN,ERENM L BAMSEE,

O7-22 T, FH MY RIFICEF X HBE—FHEFH . BAHBIER0d, USHRABRERY
MERE, SKM 4~5 At  EBREAPERE, SHHRBYET-2ICREBEREFRE. A
BONHEMERRMN AN MR AL ESHRETRARPREK S GRENEER

B ABABIEB ACC:1-BE-FPifE-1-RE: CTKs. M4 MK, GAs FBER, IAAHIRZ B, iP+iPA. RRHE
AR REREREN B ZH IR IR+ ERREE,
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H3mL AERETR.2EHIMA Il RERBEAFRMES, ARERE LR REE
(ELISA)"™I ¥ # & o IAA,ABA,Z+ZR,iP+iPA WA R, AN AHRZ AH.

2 GEREHSWH

2.1 WBEELBETFDS

RRFH2ASHBESNEER, AXALFFANEETHRE . EEREKE BREKNE
EBAEKMEBSTEIEZR. WHE 1A iR, MEENH(ERBOBESHEMETAL, T
08-20( PR KB APGME MSHET AN ARNMAE EREKHEFHL TR, E 09-16(nt
EH2ANARMHENHERS 08-20 MM 50U AR NBI-BAIR, BB EHENRRS
BHREAR, —HE LTRSS, H 74 08-06~08-27 ZEEHELHK,
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SR N EE T i N
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A1 W LBHENHEKIL

2R, TR _EZEFEABHER. PI6NEREMRER 07-8 —HB T
20, IR BRAEKBENER. B I6 "ERETNATHNHE,08-27 WL, ENF-ESBE
HE—-HETH 20,2 ENEHE LFELEE.

EXfA#SE/~EREHNEWR, . BErA AR UHETR X1 BHEKERESE/£H
BEEKNERUBE R THREUERERIEEME HhEBERONEALTS
BAEKNIEDS . E— ST 2ARMROELGEDT ~ g w16 #20
W20 89 R 07-22 RN TRA 0.7, F 16 — 186 3.7
07-29 MR 9.2, HP 20 W REEZWMEMRHINITHF 1, 9.7
16, XEHEKEP200MERKRPLEBRE. 07-29 9.2 4.5

REHRENE . BRAP I FEREHENHERK,E 08-06 5.7 4.1
Zanfh I BB (ERBE+TESE)NLKHNE 08-13 4.6 2.0
BB TP 20,07-08~07-29 Z 1A, —EWBAKEHESHY P 2.8 1.9
3.94 g(¥ 20)%0 2. 82 g(H 16),07-29~08-20 Z[8, % 16 & i L8 bl
BB HIMRE N8 26 g,4 20 K 8.01g.
2.2 BEAGRADPANERRARONSEL
221 BHARECTKs) UME2-AFR2ABHBEGRBET ZHZR HE 2GR4T
., WH Z+ZR MEBRMK WAEHRTRY, T 07-22 BB EE X KEE TR, EEFE4H
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B—HERBERKV BREAFEH LR PEERARR.,

F 16 BIRB P A iP+HIPA IR BRI E T (E 2-B), R %E T 08-06 (RIEH) H A,
¥ Z4+ZR Ji. 20 B iP+iPA TRk 2 W gh & A5 1k, 07-22 KB — 85 (F Z+ZR), % —
HiEET 08-06 HB (54 16 —F0).,

AAFEE 2 MRMGHRBE S PHPARNRERTZHZR, AHE 0729 G ERNAE. W

08-06 B # 16 f1 20 fy iP+iPA 43R+ 20 Z+ZR # 6. 13 51 9. 15 f& .
2.2.2 4AKEUJAA) ME 2-CHiR,F 16 fich 20 i F IAM A RENTELBEARR
M, 16 I — ki, i E T 08-06 HB,RERBTHE,08-20 S REBETH., H 20
B TAA R BE S IP+HiPA T4 HELLERETEMK, E—BEBT 07-22 HHR,
RESBI TR, Z07-29 RECBK,08-06 XPHE -/ ¥ME,5SEB TR,

REMEMT 2 A SHGRBAPIAARENERS Z+ZR MiP+iPA £, BIBR T 07-
2225, P 16 M IAA HEHHBETF 20,

2.2.3 BE®RABA) 24 SMGRBET ABA RENEABE—KE 2-D), 3 K DUk ih
£, L 16 A (H B LA ] B F 42 20,70 16 95— R & T 08-06 H B, 56 — 1 H & T 08-
27 A, Wi 20 55 F 07-22 f1 08-20 AP HE—, "k,

Z+ZR i @2 h
ip+iPA W& (12 h)
/ngtk !

/ng B

TIAA Fi& (12 h)
ABA FiE (12 h)

o 1 1 1 1 1 ' J
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2.3 MRrTh@dms RREYWER(CTKs) X ABA

HAR AHESRBHA PO CTKs TEXRBETHRE. R 2T, P16 hd@WZ+
ZR,iP+iPA SBE TP 20, nrr 4 29 HE,F 16 M Z+ZR B+ 20 8 1. 72 f&, M 44 36 H
B, 16 B9 iP+iPA R 20 1. 25 /%, X5+ 16 i+ K Z+ZR fM iP+iPA YR TH
20 R—BA. P16 A a ABA FEE T 20, -8 36 HB .M A W ABA S BB, It
- B 16 e 20 B9 85. 6%
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+ZR F 07-22 1 B % & ,iP+iPA,IAA,ABA R BRI & ¥ T 08-06 B, & 20 WA A 4
P ES T 07-22 X BBMHE.FER ZHZR 4 KA NLHBER TE -1 Hi%E.

16 54 20 i PR Z+ZR,iP+iPA BEM AP~ BERN S B EE, XS5CHHR
B FREMNAN  ERGRBETCTKs HESESFESENKERRARELEK
X, ERBERR MIEGHE PO IAA M ABA BEWER ~BAERBZIEL, & ReE
FIE S 5 B 4h, 50 20 G590 M 7 TAA,ABA MBI d 16 BT 2 AL A SHSHTRET
EKERBET 16 RWMRE 1-B)HYWA. B, UHEWM,CTKs #1 IAA,ABA(BA M E
GAs, XEAGOE# B )XFABED TFESENREAK . ZTRAENEAIE, M EFEA
mR.

k2 MEFTHFIPALRBENEAGA
WOE B % _
Z+ZR iP+iPA ABA

o ¢/d &

15 #$ 16 99. 82 198. 37 600. 82

i 20 79.25 161. 03 758. 38
29 # 16 79.92 2 607.20

20 46. 62 3 609.57
36 $ 16 63. 27 502.16 3 249. 62

& 20 54.95 407. 98 3 768.03
45 116 996. 20 2 039. 96

% 20 793. 60 3199.20 -
56 16 138. 20 805. 81

& 20 109. 56 649. 07

HYBEET A SZHNEEPEFEENAA. 24 . EXERNARC2RH, HHRS
WEXRYFAUBEMH A FEE, ELMAHFR, ABAWEANKLRER BHELE
mHAREEH.ABA 5HANELZREME. ARBS, P 16 EZH K Pr Z+ZR,iP+iPA
SE®TH 20,ABA S BETFH 20, REAHFESES 16 1t e L HBHE X 5% 5 Fh 9
BRESNERE M,

B A, B B R CTKs f“BE”, & R4 CTKs B“B”, KK #H ML CTKs
EWHEEDY, EHit.F 16 HA PR CTKs SR SHAGHBT® CTKs RBXREY. B
FHABREESR ABA WE B, AT GRS ABA R BRBREH A+ ABAWSE,

AR 2N EERARNETHEERS AKRPONEB) RAGRBTARRERE
MRS R SR EI), TN TR REEKPLORBITRES
WEGRBTHERENTAEREL TRENERS (A EREASHBENNKIELH
5 BSR4 X B R %

CTKs HEMAN  MYARARTHPAAASTHATHCTKs FEARRERHEE
B, RBRARGRATMS, 64N, X2FAEC KRG APRED mE0? giI. G
WO MERMANAETHABAREREL, FENCTKs BEREXREDORANEAEKRE
(DH)% , B IRABEBER P XS BRBIKRENE ., AXBEW, BERRGREF P
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+iPAWBBR ZHZR HBE . HERENRB B IFX 4R, b TR HA CTKs 4433
TR, TS AEHmBEGRBEP CTKs WIEZHER . ZAEAFH# —F KT,

SGLAR BERRGRETHEYBERIEAR-GZAH—FHERFS. RRELH

WHEFE L PR EREYMERNEN . EHEGRRTEYRRNAER,EES
BRBF, AME M EROERRE BEAER-TXAZADA B FHABREREMET
MBRABEMAHNAP . RAERERREPUVNLEERTRENRER,

10

11

12

13

14

15

16

$ £ X W

Davey J E, Van Staden J. Cytokinin translocation: Changes in zeatin and zeatinriboside levels in the root
exudate of tomato plants during their development. Planta, 1976, 130. 69~72

Davey J E, Van Staden ]J. Cytokinin activity in Lupinus aibus: II. Distribution in {fruiting plants. Physi-
ologia Plantarum, 1978, 43;: 82~86

Nooden L D, Singh S, Letham D S. Correlation of xylem sap cytokinin levels with monocarpic senes-
cence in soybean. Plant Physiology, 1990, 93: 33~39

Nooden L. D, Letham D S. Cytokinin metabolism and signaling in the soybean plant. Australian Journal
of Plant Physiology, 1993, 20: 639~653

Heindl T C, Carlson D R, Brun W A, et al. Ontogenetic variation of four cytokinins in soybean root
pressure exudate. Plant Physiology, 1982, 70: 1619~1625

Horoshi S, Tamizi S, Kuni I. Changes in the chlorophyll contents of leaves and in levels of cytokinins in
root exudates du'ring ripening of rice cultivars Nipponbare and Akenchishi. Plant and Cell Physiology,
1995, 36(6): 1105~1114

T LHEE AEBRERGABPFHARSNEY R HYEEER,1985,11(3):249~262

BHEB, AW, EZLH. DPCABMNERRAGHRBPHEIRISEROTR. L. AHMEHR. %
MBRERBALFEG. L. R ERLK¥EH M4 ,1997,22~28

Alvim R, Hewett E W, Saunders P F. Seasonal variation in the hormone content of willow. 1. Change
in abscisic acid content and cytokinin activity in the xylem sap. Plant Physiology, 1976, 57: 474
Ambler ] R, Morgan P W, Jordan W R. Amounts of zeatin and zeatinriboside in xylem sap of senescent
and nonsenescent sorghum. Crop Science, 1992,32(2):411

fiigh . RIEPLEBHIRES. b2, LFEREK¥EHRHE.1993,60~68

Singh S, Letham D S, Palni L M S. Cytokinin biochemistry in relation to leaf senescence. V. Transla-
tion, metabolism and biosynthesis of cytokinins in relation to sequential leaf senescence of tobacco.
Physiologia Plantarum, 1992,86:398~406

Palmer M V, Wong O C. ldentification of cytokinin from xylem exudate of Phaseolus vulgaris L. Plant
Physiology, 1985, 79: 296~298

Wagner B M, Beck E. Cytokinins in the perennial Urtica dioica L. as influenced by its nitrogen status.
Planta, 1993, 190: 511~518

Grayling A, Hanke D E. Cytokinins in exudates from leaves and roots of red Perilla. Phytochemistry,
1992, 31(6): 1863~1868

Badenoch-Jones J, Parker C W, Letham D S, et al. Effect of cytokinin supplied via the xyelm at multi-
ples of endogenous concentration on transpiration and senescence in derooted seedlings of oat and wheat.

Plant, Cell and Environment,1996, 19(5): 504~516



