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Abstract; In order to understand the content changes of endogenous hormones in lateral buds of Populus yunnanen-

sis during different seasons, the lateral buds collected from stems of three-year old cuttings of P. yunnanensis were

used as materials, contents of ABA, TAA and ZR in the lateral buds in the autumn, winter and spring were detected

by enzyme-linked immunosorbent assays ( ELISA). The results indicated that the contents of ABA and IAA were

first decreased and then increased while the contents of ZR increased gradually, and the values of the three kinds of

endogenous hormones reached maximum in spring. The content of each endogenous hormone among different seasons
was different significantly. However, the ratio changes of ZR/ABA, ZR/TAA and ZR/ (ABA +IAA) were first in-

creased and then decreased, and all reached the maximum in winter, which were significantly higher than that in

autumn and srping.
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Pk R B AR —1 i, A3 A N T R
P R Y AR v T4 RS T (Arabidopsis thali-
ana) , £ K ( Zea mays) ./K#i ( Oryza sativa) i 5.
( Pisum sativum) JEZE ( Petunia hybrida ) 55 5 A
W10 AT A Ry 3o G2 AR SERIF 58 A 4G, 47 %
FEAS FTIZE N ISR & AN 275 Z (8] 1 3 25
ARAEBE T 2 . ABTIER ) ELISA J5 3%, 3 3
SEA G PURAT 46 B3 T 2F e TR A B2
i ABA TAA FI ZR & AT E , 70 B AN 5] 2= )
25 3 FhNIEICR & i SO U AR A A, Ry i —
I LA 3 RS 28 P IR % i S LU
Z 8] Y 5 ZR W5 B9 7€ Hir LA

1 MRE 7

1.1 Rgewrt

42 BRE R T 2007 40 T4 =
A, LA A WO 45 VE S Ba AR FHm
FEE I, FFAE T AR FHREHLSE 4 X ik 5% i, 4
BR/NIX 3 R, 78 A T PG g MOl R 2 AR A T
30T 2011 4F 10 A (BkF=) 2012 4 1 H (4&2=)
2012 4 3 J (FZ) FVLERA R 1 #RFFE R
£ 2011 AP AE FR R 3 AN ZE IR A TR VER
MRREEAS B DU 46 B R B 3 S XA RS (3
WEL) , BFEA G WAt 3 )5 B TR A b
AR
1.2 HEHESEMNE

K HI ELISA 3500 72 25 TAA ZR F1 ABA 3 #4
JEME S R, ELISA 3R &0 1m0k K2, F
%155 SPECTR AmaxPLUS384 A REFRIY F7E 490 nm
A5 SR A, AR HE IR R, 73 003 S A5 RE AR 1Y
IAA ZR Fll ABA 3 PRI R & i, B AR
HEWE 3 R, HI5 S HEER G, SO HEHTS
T,
1.3 HiEoH

FH Excel 2003 & SPSS12. 0 434 5k A4 % 5
BT BT 530, >R Origin BRI,

2 HEREpH

HBNFIANAETHANRRZSESN
42 BREG R 3 LR =TI 3 A3y
3 RN E SRR 1, 3 T ABA &
A MR BE AR N 6.94 ~52.01 pg - g7'.3.09 ~

2.1

34.09 pg - g ' M 13.35 ~153.08 ug - g ', W 22(H
43513k 45.07 31.00 F1139.73 pg - ¢, FH 20T
W 25 08 o K, AR S R AR KA A & F
(56.90% ) FKEHIFH RN ABA & A7 R
T, 050 R 43.77% F1 42, 68% , AFRZ5 ) TAA
TR, WK T A FRF T IAA TRk
JEFE3 R 3.21 ~22.42 1.32 ~27.60 F14.91 ~
98.06 pg + g ', KW 22 H B AE K2 (93,15
peg g ) MAES RBUR KEM B MAELE, N
77.82% ,FKZEFH S 1AA &S ZEMHERK,
43914 50.10% F158.78% . AFEZETTH ZR & #7AE
SNG4 0.05 ~0.46 0. 13 ~ 1. 16 F10.04 ~
1.84 pg - g ", FHXTRL BB 22 1E 239014 0. 41 1. 03
M1.80 pg - ¢ ', HEMWEMEE K, H 3 ADHFT
ZR MR 5 RO ZE R K, 4551 45.86% |
51.61% M57.12%

M2 1 AT FER—Z= 00 AR 3 AR A FF
FAHT 002 3 Fh IR R 4] & B A —E
TR R — DU ok 2. TERK R, ABA (TAA F
ZR B AR 3 50 BLAE A T 1 & LMBO15 |
PR TEPE R QXBO10 FIEH JotE 22 LMBOOS , 1 f2 /)N
{0 0 B0 AE A A TG P R LYLO0O4 | 4 44 TG P &
LMBO18 FIL R To it 22 QZY001 ; 74 Z= i), ABA %
KA HIAE LR TCPE R LMBO14, 1AA F1 ZR
O IR K(E Y AR LR e & HKBOOL , 1 3
PR I R o 0 e/ IME H 2 BLTE A M R
QXB026 ; 7EARZEMT, M 25 3 PN P R & i e K
B35 BLAEAA TEPE 2R QXBOO06 , 1M e/ MA ) H B 7E
PR TCPER QZY002(# 1), Hitbn] WL, [Al—fuss o
PEZR N 25 P IR R L) B B AR AR R BN 4 —
SE O A R
2.2 EEHMNFIANZTTHEAZSENTHBEDR

Bl R, Bk A ZERNIHZE, BN
ABA Tl TAA &AL — 30, R BN B AR S
FhEs A b a3 fE 4 Z20) ABA AT TAA & i i AIX,
I3 14.043 F15.581 pg - g~ ', BKERF R Z, 435
924,123 f17.769 pg - g, WifEFHZH, ABA il
TAA Y& Bk B B (63. 056 128,698 wg - g7 ') ;
ZR R T AR AR S TERER R O AR AR
(0.183 pg - g™ ') , ZFTRZ(0.441 pg - ¢ '), HFE

HTJ—/'\E ==

S f,i80.525 pg s g '
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1 BRI EETBEENFIANAZSTHRNEREZS=E
WM E TR/ (pg-g ")
URLE %2 [ZES 2 B
ABA IAA 7R ABA IAA 7R ABA IAA 7R

LBB0O1 17.04+1.70  4.03£0.03  0.1920.00 24.00+1.64 10.00+4.33 0.600.37 41.69+6.27 18.96+2.27 0.25+0.00
LBB002 14.29£1.93  4.4220.03  0.28+0.00 23.905.06 11.33+4.21 0.65+0.17 60.53£5.62 30.88 £4.60 0.27 +0.00
LMMO001 13.47 +1.84  4.41£0.02  0.080.00 5.45+1.67 2.29+0.62 0.18+0.04 33.81 +3.94 22.05+4.17 0.16 +0.00
LMB005 31.5742.52  9.59£0.03  0.46+0.01  5.87+1.35 2.20+0.71  0.22+0.05 56.09+13.57 19.61 +4.28 0.39 +0.00
LMB006 32.13+2.00 8.66+0.06 0.27+0.01 24.64+3.46 8.41+3.23 0.73+0.15 88.54+18.82 35.05+9.18 0.94+0.00
LMBO07 37.15£1.98 15.89£0.09  0.18£0.01  13.91+2.91 4.90+1.41  0.60+0.46 47.51£10.53 29.31 +8.46 0.44 +0.00
LMBO08 17.58 £0.07  6.85+0.04  0.16+0.00 11.41 +2.82 4.27£0.66  0.38+0.11  69.19 +15.00 43.77 £14.34 0.57 +0.00
LMBO09 34.55£1.12 10.08 £0.06  0.1420.01 12.64+3.32 4.14+1.40 0.42+0.25 45.69£0.98 18.76+3.69 0.31 +0.00
LMBOI11 39.47£2.23 11.13£0.06  0.3420.00 4.85+0.76 2.15+0.54  0.27+0.09 58.36£11.29 26.52+8.58 0.71 +0.00
LMBO13 9.72+0.41 3.48+0.02  0.10£0.00 15.01 £+8.37 5.75+1.56  0.57+0.26 62.61 £12.62 26.80 £4.60 0.51 +0.00
LMBO14 2.15£0.85 6.35+£0.04 0.18+0.01 34.090+8.37 11.03+2.81 0.84£0.16 92.87+30.40 73.23+11.58 0.84 0.0l
LMBO15 52.01 £9.63 14.55+0.08  0.320.01 31.09+8.81 10.21+3.16 0.85+0.22 119.19 £19.52 48.29 +10.54 0.70 +0.00
LMBO16 16.50+7.88  4.48+0.02  0.14+0.01  6.74+1.95 2.63+1.04  0.21£0.03 58.34+17.52 12.54£2.29 0.42 +0.00
LMBO17 2.79+0.39  7.70£0.03  0.21£0.00 10.13£2.15 2.9=+1.14  0.24+0.04 46,17 £9.11 14.95+2.30  0.47 +0.00
LMBO18 7.40+4.25  3.2120.02  0.10+0.00 14.31£3.71 4.97+1.33  0.48+0.26 62.99 +4.95 22.45+4.88 0.17 +0.00
LMBO19 2.76+1.86  6.81£0.04  0.23£0.00 20.67+2.61 6.76+2.32  0.49+0.05 64.34£16.43 17.70 +2.51  0.74 +0.00
LMB020 24.71£1.43  5.38+0.03 0.1720.01 15.96+2.84 6.72+1.73  0.83+0.29 130.65 £28.57 35.49 +6.45 0.75 +0.00
LMLO01 19.97£1.41  6.380.04  0.15+0.00 7.05+1.71 2.35+0.67 0.22£0.11 55.12+8.03 25.73£6.15 0.54 +0.00
LMLO02 32.07+6.12  6.34£0.08 0.09£0.01 7.47+1.73 2.88+0.90 0.27+0.10 82.71£17.19 30.06 +6.04 0.47 +0.00
LYL001 19.39+£3.11  5.60+0.03 0.16+0.00 9.66+1.39 4.39+1.41  0.27+0.06 42.83+0.63 20.58+5.12 0.34 +0.00
LYLO02 13.45+0.86 3.89+0.03 0.10£0.00 9.25+3.12 4.08+1.36  0.37+0.11  72.24+9.8 37.01£9.01 0.46 +0.00
LYLO04 6.94+0.25 3.55+0.02 0.13+0.00 8.26+2.53 3.35£1.29  0.28+0.04 53.04 +8.98 30.55£5.24 0.43 +0.00
QXB005 20.70 £1.40  8.18 £0.06  0.1420.01  6.50+1.12 2.55+0.70  0.38+0.37 48.05+9.92 23.59+4.58 0.68 +0.00
QXB006 23.50+0.73 6.74+0.05 0.16+0.01  7.04+2.18 3.18+0.83  0.47+0.23 153.08 +38.68 98.06 +23.91 1.84 +0.01
QXB007 20.93£2.28  5.23£0.03  0.1420.00 23.56+5.93 8.40+0.71 0.73+0.24 75.41£18.20 30.08 +5.13  0.24 +0.00
QXB010 47.30+£1.65 22.42+0.14  0.31+0.01  16.79 +4.24 5.00+1.01  0.36+0.09 84.80+22.55 24.16 £5.69 0.72 +0.00
QXB026 46.73+3.38  9.95+0.05  0.24+0.01  3.09+0.69 1.32+0.31  0.13£0.04 40.75+5.49 23.11£5.33 0.4 +0.00
QXB028 18.10+2.75 5.16+0.03  0.19+0.00 8.08+1.17 3.63+1.43  0.27+0.03 35.74+6.32 14.50 £2.53 0.53 +0.00
QXHO025 2.52+1.61  6.25+0.02 0.10£0.00 12.86+3.54 525+1.73  0.35+0.12 57.04+15.11 22.19+4.34 0.69 +0.00
QXJo16 28.35+1.90 9.65+0.05 0.25+0.00 7.25+1.03 3.51+1.02 0.32+0.11 47.91 +6.18 26.43 +6.60 0.45 +0.00
0XJo18 20.88+1.62 8.72+0.11  0.18+0.01 21.38+7.71 6.36+2.38  0.58+0.19 56.19+11.50 17.68 +4.34 0.51 +0.00
QXJ020 20.42+1.43 6.49+0.04 0.10£0.01 5.00+1.08 1.73+0.37 0.21+0.10 72.80+9.94 24.09 +3.25 0.59 +0.00
QXJ021 31.15+1.16 12.08+0.07  0.34+0.00 11.37+2.89 4.92+1.79  0.24=0.11  52.58 +5.00 19.10+3.43 0.32+0.00
QXJ022 33.49+0.49 14.83+0.07  0.25+0.00 26.47+7.19 7.39+2.95 0.37+0.10 40.83+1.65 14.98+2.82 0.25+0.00
QXJ030 32.57+5.79 7.19+0.05 0.19+0.01 7.0l +1.69  2.96+0.53  0.28+0.16 65.14+14.48 16.53 +2.57 0.39 +0.00
QXJ031 16.01 +£3.03  4.84+0.03  0.19+0.00 8.38+0.92 2.85+1.08  0.21+0.05 44.59 +4.07 14.89 +3.60 0.17 +0.00
QZD032 23.95+3.00 8.90+0.05 0.15+0.00 14.12+3.76 5.91+2.46  0.39+0.10 48.50+7.75 22.62+4.94 0.40 +0.00
QZY001 30.10+1.84 11.36+0.07  0.05+0.00 23.41+5.26 7.03+3.26  0.73+0.37 93.33+14.64 39.74 +6.88 0.55+0.00
QZY002 26.74+3.67 8.78+0.04  0.14+0.00 15.40+4.64 543+1.64 0.47+0.27 13.35+3.84 4.91+0.74 0.04 +0.00
QZY003 13.00+0.87 4.78£0.03  0.17+0.00 20.89 +6.54 7.80+2.40  0.55+0.14 87.39+12.37 40.03 £7.00 0.74 +0.00
QZY004 18.46+0.22  6.32+0.03  0.09+0.01  8.71+3.11 3.70+1.24  0.35+0.09 60.19+14.07 25.99+7.27 1.0l +0.00
HKBOOI 11.10£0.43  5.58+0.03  0.15+0.00 26.15+7.86 27.60+6.24 1.16+0.42 26,18 +4.04 62.36 £16.25 0.64 +0.00
¥l 24.12+1.23  7.77+0.04  0.18+0.00 14.04+2.69 558+1.65 0.44=0.12 63.06+11.19 28.70 +5.58 0.53 +0.00
W2z 45.07 19.21 0.41 31.00 26.28 1.03 139.73 93.15 1.80

RRE % 43.77 50.10 45.86 56.90 77.82 51.61 42.68 58.78 57.12
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2.3 EBMEF3IANFETARMERSENERSN IR 2 (1) .
ERMNZE 3 A= 3 PN IR & 7 2290 80

-0~ ABA
Wi 20T, ABA TAA Fl ZR 4% 5 e AR 45 s amﬁ
2RISR FI BHEAKT- (P <0.01) (£2). %W I e
HE—2 K H Duncan £ 377 2 8 LT, j:; 24-13’ 28698
HENGESRECT e Sy B A i e 8 F e
AL RREBZEW IS 3 Mg R AR L T e 81’ )
DESREI BT (P <0.01), Hoh ABA & B ] I
BRI IR, T TR R B 1 i 1
Ik T4 ZR I ABA 5 i B AIS , 35 I T Bk 25 A | ML
HFIAA TR 2SS ABA A, TAA 7EH % o , . ,
i A 5 0 e b v T At 2 A 2R T A R Y wF F wF
PR SR TR IR  ZR 5 e AR T i =
%,@?ﬁ’\z,ﬁ(éﬂ%ﬁ CH 3 AT Z A ZR A 1 A 3 AR ARSI O 2 N TR R S AR a B
F2 EE3 EEFRENENREESENHESH
MR Z Z R 1 BT ¥y F i P
ABA =] 2 168 825.370 6 84 412.685 3 1 068.055 7 8.74E -124 " "
TR (ZFT) 123 110 651.877 1 899.608 8 11.382 6 4.25E-58""
R 252 19 916.561 6 79.034 0
it 377 299 393.809 3
T1AA =51l 2 41 044.633 7 20 522.316 9 1 030.217 8 5.05E -122"*
TR () 123 39 188.834 8 318.608 4 15.994 1 4.44F -73" "
R 252 5019.932 5 19.920 4
it 377 85 253.401 0
7ZR Z=5 2 7.998 5 3.999 3 310.270 6 1.09E -68 * *
TR (FT) 123 18.279 4 0.148 6 11.529 6 1.21E-58*"*
R 252 3.248 2 0.012 9
it 377 29.526 1
Heox o« FoRERWEE W P<0.01,
2.4 HBNFIAFHABEMZCBLENTL o 10| % R/
ket | o ZR/(ABA+IAA)0‘090
163 PRI R ZR X 25 0 S B (i 0.08| e
YEHT, T TAA F1 ABA X ZF 1) 8 2l 2 A i 4R H
3 AT AKME (ZR) MMM E (1AA 5§ 0-06F
ABA) B LAY WA SR S AT b, Rk, -
ZR/TIAA ZR/ABA Fil ZR/(TAA + ABA) H.(H I E | 0.026° /’ TN % g
KTt E AR B AR fh B, HL AR B 7E 4 20t ik 0.02 | A N
5 KA, 4> %R 0. 090 0. 039 F1 0. 025, 1fi #k Z O 009;;7 006" . 0(‘);;10' W
(0.026.0.009 F10.006) FIFZEHF (0. 021.0. 009 Fl 0.00——= xE T
0.006) [ FLE 431K 1
2.5 EBUFIANMETHRAZESELENEZSR B2 U 3 AR AT I 025 P U o B AR 9 25 3

4
R RGNS PR iz sy (LIRS RATRLR #9225 (P <0.01)

Lk ZR/IAA ZR/ABA Fl ZR/(IAA + ABA)  (223) o R Duncan W AT 2 B LA, 4558 SR
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(¥ 2), & %1 ZR/IAA  ZR/ABA Fll ZR/(IAA +
ABA) HF ¥ 55 M0 5 TR AR 3 | T Bk 2

Z= 2 [8) i ZR/TAA (ZR/ABA F1 ZR/(IAA + ABA) It
HESRIABE(E2),

x3 HEIEEARENFNEREZSEENTESH
WMESEILE 258 A B2 IR ¥ FAE PH
ZR/ABA ZHy 2 0.077 8 0.038 9 33.805 7 9.86E —14* *
TotE &R () 123 0.126 3 0.001 0 0.893 2 0.758 9
2% 252 0.289 8 0.001 2
Bt 377 0.493 9
ZR/TAA & 2 0.370 4 0.1852 397.250 2 1.23E-78* "
TotE &R () 123 0.084 1 0.000 7 1.467 1 0.0058**
2 252 0.117 5 0.000 5
Bt 377 0.572 0
ZR/( ABA + ’
ESSH) 2 0.028 6 0.014 3 381.366 2 5.97E -77**
1AA) TR (F7) 123 0.007 1 0.000 1 1.539 4 0.0022**
2 252 0.009 4 0.000 0
Bt 377 0.045 1

o o« FRZEFWEE B P<0.01,

2.6 EHMFNEEZSERELENMBEXE
ST

TEAG 3 AP ARG O ZE 3 PPN IR R S
AR Y pearson PR TR L) ( *= 4), TEAA]
ZET T AN ZE 3 A URTLER ABA (TAA Fil ZR i
PAZ )34 S e 2 A IE AR DG OC &R, AR, W] —Fh iy
MR SRS ME SR EZ RS 2
R AL AR fk . ABA 5 ZR/ABA ZR/TAA Fil ZR/
(TAA + ABA) Z [], 7 Bk 2 isf 34 3R 9 Oy S0 =5 b ik
FINTR G OC R A4 2=, ABA 5 ZR/ABA 3£
PR AR 3 W IE A G, 5 ZR/IAA FI ZR/ (TAA +
ABA) Z R SR B M A 835 (1) 57K 5% 5 76 35 s L
VIR AN A KR, B XEARRE, AL 5
ZR/ABA ZR/TAA Fl ZR/ (IAA + ABA) Z [a] , {Efk 2=

A5 3 B (0 3 B (3 1 A O R IR A R
IAA 5 ZR/ABA Z[RIZR BN A B3 W IEM G, T 5
ZR/TAA R W B 35 09 M 5¢, 5 ZR/(TAA +
ABA) RN A, AR EF  ERETH 1AL 5
ZR/ABA ZR/TAA [P AH GV 3435 3] i 25 K °F- {2 Fif
FHRIEMC, JFE RN A, TAA 5 ZR/ (1AA +
ABA) Z AV A8 AR B W IEAH C R, ZR 5 ZR/
ABA ZR/IAA Hl ZR/(IAA + ABA) ZZ [a] , 75 #k Z= i}
IR M IEM LR R, HS ZR/TAA Fil ZR/ (TAA +
ABA) Z A AH S 43 ) 35 24 i 25 7K 7 i 27K F
MPEAZEN ,ZR 5 ZR/IAA Fl ZR/(TAA + ABA) Z2
[ HNF I A 2 10 AR G, B F Znt R
Fo B ENIEAHEKR,

R4 HEIEEFBEENFAERZSEREENHEXRY
i H ABA IAA 7R ZR/ABA ZR/IAA ZR/( ABA +1AA)

e ABA 1 0.8368" " 0.5516*" -0.5234"" -0.349 5 * -0.4887" "
TAA 0.8368** 1 0.5134%* -0.3826" ~0.444 1% " -0.4011%"
7R 0.5516** 0.5134%* 1 0.281 0 0.4445%* 0.366 8 *

&7 ABA 1 0.745 6" 0.8273"" 0.033 5 -0.4262"" -0.467 1"
TAA 0.7456"" 1 0.8423"* 0.106 3 -0.5037"" -0.293 2
7R 0.8273** 0.8423"* 1 0.112 1 -0.1203 -0.047 8

HE ABA 1 0.6704** 0.703 9" * -0.100 3 -0.020 4 -0.023 1
TAA 0.6704** 1 0.728 3% " 0.3156" -0.3076" 0.040 7
7R 0.7039** 0.7283** 1 0.546 2" * 0.3750" 0.5835**

.o FRMEMER B P <0.05, = = FoRHEMN B # B P <0.01,

XA A2 45 Z A EAZ I 2 3 Fh N IR & 3
B pearson AHICYEFEAT 73T, 45 R KB, ABA
BRI ZET Z A R IEAHDCOC R, Horp Bk

22 [l A R BURAR (R = 0. 058) , Bk ERIF
ZIAMAEERBIRZ (R =0.200) , A& ERME =R
MERBER T (R =0.232) , HE R A F] B FHKFE,
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IAA T AERK R FIA 2 FKZE AR ZR 2 (A1 5 1 A
KRR, HA KR L5 - 0. 046 F1 -0.062,1H
FHOCHEA B3, T 7E 44 BN 25 22 [A) ) 2 0 8 2 1)
EMEXLR(R=0.405);ZR S REEMEEHELEZ
E R AAHKE TR (R = —0.054) , MTEKE S HE,
X ZHHEFZMEIEMCCR  HH LRI BN
(R=0.032,R=0.227), HAREF B EKF(ES),

AN TEARTRIR R Z 18], UF 4 B R 2= Z [0 /1) ZR
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