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Changes of Endogenous Hormones in the Stress-response of
Alpine Plant Vicia unijuga A. Br. to Enhanced UV-B Radiation
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Abstract; This study investigated the response features of alpine plant endogenous hormones,total nitrogen
on time series and its relationship with growth under enhanced UV-B radiation by using the sample of Vi-
cia unijuga collected from alpine meadow. The supplemental UV-B irradiation was 6. 40 kJ/m?” per day that
simulated 9% stratospheric ozone depletion on clear summer solstice (Gannan,34°55'N,2 900 m) , China.
The results showed that: (1) The wild legume forage (Vicia unijuga) from alpine region could have stress
response to enhanced UV-B radiation at the early stage of treatment. IAA,ZT,GAs,6-BA levels and total
nitrogen content increased and were significant higher than that of control at the ten days of treatment.
Meanwhile, the plant growth also increased, the plant height and biomass were significant higher than that
of control. (2) After 10 days of treatment, the hormones decreased rapidly and reached to the lowest level
up to 30 days of treatment. The total nitrogen content also decreased continuously to reach at a significant
lower lever than that of control from 10 to 40 days of treatment. The plant growth was inhibited with the

reduction of hormones level and the total nitrogen content. (3) ABA has not been detected until the treat-
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ment for 40 days. It suggested that the damage to membrane might be occurrence later. The study revealed

that the some plant species from alpine region have undergone natural selection and made adaptation to the

severe environment for a long term,and developed the special response mechanism to delay the damages to

the plant caused by UV-B radiation.

Key words: enhanced ultraviolet-B(UV-B) ;Vicia unijuga A. Br. ;growth;endogenous hormone

T SR ERBE I L S84 BCUV-B) 45 G
SR . AR TR R R R IR R (R A 2 K
(14 R 6 6 RIS IV A 38 A2 1 36 495 5 118 ) B, S5 3
B3 T A A AL T S G5 00 R4y 38 4% 45 J7 11 A 3
NRRAE . SEIG 2 W], 5 R IR TR 4R s 2 B X
FAAEL D A B Sk s L RN 5 Rt DX AR A R L 22 D
TRH AR K UV-B 4S9k, ©IB R T
Z AR uE WA R UV-B &8 5 a8 % UV-B i &
M D s R A AR T LA B
L5 B A A 0 R oS 11 T 2 25 L T R R A R
FE T e LA P AR A O A 503 L A W R R X HL R A
S5 R L R A U B Y 45 R . Day VR T
ok B R AR R B A s B UV-B
FRATRRE T o T VAR AE ) 0 b TE AT R R R
I TS8R HLA e v B i AR RS . A E
L PRI 558 22 B e LA A LA AR SR R
Hom UV-B fg i 25 3 80 28 K a/b(Chl a/b) Ft 5 il
JHHE N RS RN, M Chl a/b HAE B T = 20
Fita R ER PS4 AE S 32 Ty i e &
SR L o 0 K 1 9 UV-B 58 5T gt i Th R 2
PO A R JRE SN K 55 A I RE L A i
P AL RE 7 L Bk 306 5% 1) i 32 R 77 1 5 AT 2 v 1L Al
WXt Ik UV-B 48 G i B i Ji

A 3 2 7 R A e Ny B B AR Ak R AR KL R
H VB IR W TS i DR B A A R Y R A
RHEERVERT . R4 8 Ay ABA JE 48 1 78 B 38 2%
PF R 1 R B AR AT TE 6 2 B At A K 2R
IAACK #8825 T Hi ) %t B8 5% W 30 14 me B 3o
PRV, TR R AR IEE S R L AR T
ANEMHHARBELAEY FERIRE)Z BT &
UV-B fa 538 58 . 05 75 96 = J5URE 8™ A 1 25
RO A A WF G T 7 s T LA ) % 3
UV-B 5 555 14 M 1o FL 2 65 A F 59 56 T w8 98 R ) i
) P9 U5 S 2 KT R 4 RS O BE SR UV-B g S 1
L REAE DA B 5 R A K R E B RDF 51 B e &R .

33 (Vicia unijuga A. Br.) R G R 5 &
J& Z AR A RARRE Y A3 AT T b R R P L AR b
IR AL, 2K T E Rl AR

W REN . FE S R A o) 2 . 1
N R R BRI B R R T
G 1o i R b R AR A R R . — . R
AW FE AU LA TE 3K 3 A b ORE, BT HE 3R 1 UV-B 45 5
T ZEAE Y IR R A A R A X 3R UV-B 5 i
F0 T S R T 9 BT A RO A R R T X 3R
S5 AR AL B MR IO DR R 5 O T R e IR b kA A B
Mt ZZ KR

1 BRI

1.1 #FEEEsE

BF A RS SEFP T F 2011 4R R B HOR A H K
W E A M L B (3R 2 924 m,34°28. 178'N, 103°
06. 105"E) . Bkt 10 15 B2 — B0 B Sk 3 F0 7.
WA BR B 28 min FTHEARIR , 15 K W05 vh e B 25 Fh
TRIEL B FEAEREAER LAEALAG: D
RAREFH BN 20 em BYBLRIE A 45 8 Bk
BFRFRR N SR H IR 16 h(6:00~21:00),
/IR IE R 26 (C/16 °C L5 SR 602,
1.2 UV-BigBAbiE

MBS 4 MRS 40 W S AT
(R RC A L 7 A7 PR W) 78 A Bk B #2345 A1 4
HE AR 2 2 W SRR v I 2 B2 Sy 0. 13 mm) Y BR
280 nm DL HRST. BRSO T (J m U
TR ZE TG AR ) I L AR 4 Caldwell™ 1 24 X
W AN 32 B A R AR A AR B (mW/m®) : UV-
BE=140. 2 X (3250 —4. 238, S25% 4l 4 32 5| 1)
UV-B #g B3R Ky 6.4 kJ/m”, #124 T H 5 (34°55
N.2 900 m) ML = K25 900 W2 R A =
WP, HAEERE 6 h(10:00~16:00) , HE4ab 3 40 d,
B 10 d BUFESMHT 1 Uk S TRIAS W7 80 48 AT 48 o B2 DA
TRFFRAF I RS R I A, KBk 3N HEE
Y1, RS Fh DAL g B BEALIBORE EA T D0 2 . D i
Jc UV-B 4@ 552 XF BR
1.3 MEEHRREAZE

L3.1 &EKIER  (DBRE R E R AR AR
T R F AT . (2) Wi AR R R

A (SAMSUNG SCX-4521F 8 [5) ] & P Ak fa nf



1139 SRYENE . % G 5R UV-DB 5 550 e LA 2 Sk 3 A K S N IRICR AR AL Y R T 2243

LR 3. (DAY & FEVLE 3 MR PRAE R
1A BE & 43 Ml 1358 50 R R #843,105 C A 1
h,75 CHLT 2 M, 43 AR AL 4 K IF TR R
PRV &
1.3.2 AREBEREE HBIWLRKRJAAD EXR
(ZT) 8 R (GAs)  6-"E 4 FEE S (6-BA) A
TR (ABA) & 4 >R e &80 A 8335 2 CHPLC)
FE . FRIBOHT BEA AR 1 g TR T DS R R
RIA S mL A 80 W, % . F 4 C TR
# 12 h,2 000 r/min B> 30 min, B 35, 50
3 mL F& 1 80 %6 HEE F X $2 B 10 min, & 9 L&
W, B HRAE A 1/3 KB, He 1 s 1 ARBUMA A i i
W3 GIFAPA . TEAPAHTIMA L g R
S M WE % B (PVPP) , 4 °C F 2% 30 min 18747, i
8. 2 mol/L ¥R 1Y pH=3, %K MR L
BRACHL 3 W, B IFmRAH, Bk 4s T4, M pH=
3.SMBEIREL v B WA Y . A E 4 mL, it
Cis MR 2l . alifb J5 1Y W AR 328 vk 4 T 1% 1 it 30 A
EARR 1 mL, AR 535 0. 45 pm A HL
JEEZS BR 4% BT, B 10 L B #L 4 1 (Waters, TM-
€2695, % E)

g2 N - 635 A . Waters SunFire Cig i
3% FE (250 X 4. 6 mm, 5 pm) ;S B -2 -
ZBRE=40% 5% = 55%; i @ 1 mL/min; &
K 254 nm; IR 30 Cs AR 10 pls IR 1. 92
MPa., FrtEly H Sigma 27 .
1.3.3 #E¥EREE KHRITH I
(FIADIIE . KE B AR ICHE T i R AE SR 0.2 g
BT A E T AL ] (K. SO, + CuSO, + Se
31,65 g sk S P A MG ER 10 mL, & T
TH AW F 360 CIHAE 90 min, B E 2 &5 R AR
3 100 mL 75 5 Hh E 2. 7E U 3 T 5 2 A
(SKALAR SAN" " faf 22) I EA Y 2/ & h .
1.4 HIEDH

SR SPSS 13. 0 i1 Excel #4588 47 &b
HoHT

2 gER 55

2.1 BEUV-BEGFNFEELFEKNFIT

2.1.1 #k&E FEHE R UV-B 48 G Bk [a] 2 <
00 S R 3R T S S A I A R o R ) R R
5 S B T 0 0 £ e 5 T e A TR Ak X B 4 2R Sk
SN A R RS LR RS PO PRy /S U NG|
Do Horp AL FRER 10 KA Bk w5 s TR 3. 7045

AEFRES 20 A1 30 K4 KT xR 5. 900 13.9%,
B A E F) 5 K BAFEEE 40 KRR F 2 &%
TR 21. 5% (P<<0. 05) M Bk JL T B 458 1k K A=
Ko WFRHARAESS 30 245 40 RMEEMNE KT
2. 1% i e E) X B A AR K 22, 6%, AT DL, BE G 5
UV-B @ B[] 48 K F0 4 5 0 528 i 5 % B 4F 78
S 3 1 A A 50N 2 A 1 5, EL AL BRSO Ak =
CALES IR E S N S

2.1.2 MEBR KRR UV-B &5 F R xR
S 3 FLpR I ARG B R (& 2) . Hod abHEES
40 FIF, BB o T AR L At B W 25 0/ 31, 5% (P
<<0.05), Fifi 5 78 Sk SERMROG A 1 T 18 AR/ L 26 8K
SRS G RE T TR HF I G m A YRR,
2.1.3 B#kEWE K3 DR ER UV-B 5
A B RIS ] (10 D) Py o A B A A b b 2R ) o R

HEL BTN T5. 2% ; bl 25 48 A0 e S i i BB, b R4
207 OCK [@EUV-B a
E 16 B a a b
4 a
:E | a
=3 2l
K2 a
i
~ 4 |
0 1 1 1
10 20 30 40
Ak 3R R £
Treatment/d

BT 4558 UV-B 5a 5T T8 Sk 300k & B I ] 1 22 1k
Xt HRZL s UV-B. 38 UV-B 920 A FRAL s A [l 78 A5 1 R
(7 S5 0k HE A Ak ) 72 0. 05 7K P77 7E S 3 1 22 57 (P<C0. 05) 5[]

Fig. 1 Response of the height of V. unijuga to

enhanced UV-B radiation with different treatments
CK. Control group; UV-B. Enhanced UV-B radiation

group; Different normal letters mean significant difference

between control and treatments at 0. 05 level
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Fig. 2 The leaf area of V. unijuga treated
by enhanced UV-B radiation for 40 days
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hormone levels of V. unijuga under enhanced UV-B radiation
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