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Effects of light quality on leaf senescence and endogenous hormones content in grapevine un-
der protected cultivation. WANG Hai-bo, WANG Shuai, WANG Xiao-di, SHI Xiang-bin,
WANG Bao-liang, ZHENG Xiao-cui, WANG Zhi-qgiang, LIU Feng-zhi " ( Fruit Research Institute
Chinese Academy of Agricultural Sciences/Ministry of Agriculture Key Laboratory of Biology and Ge-
netic Improvement of Horticultural Crops, Xingcheng 125100, Liaoning, China).

Abstract; Two grape varieties ‘Italia’ and ‘ Centenial seedless’ cultured in protected and delayed
cultivation were used as experimental materials to study the effects of red and blue light quality on
chlorophyll content, net photosynthetic rate, and endogenous hormone content during leaf senes-
cence. The results showed that the chlorophyll content and net photosynthetic rate of the grapes were
significantly enhanced in the red light treatment. Although the content of endogenous GA, was de-
creased, an increase in abscisic acid (ABA) content and a decrease of total content of zeaxanthin
(ZR) were obviously slowed, which led to the significant increase in value of (GA,+ZR)/ABA,
delaying leaf senescence. In prophase of leaf senescence, the chlorophyll contents, net photosyn-
thetic rate and (GA,+ZR)/ABA of the grapes were lower in the blue light treatment than those in
the control, and the leaf senescence in the blue light treatment was accelerated. At late stage of leaf
senescence, the chlorophyll content, net photosynthetic rate and ( GA;+ZR)/ABA in the blue light
treatment were gradually higher than those in the control, and the leaf senescence was delayed to a
certain extent. The plant endogenous hormone auxin (IAA) promoted leaf growth and development
in prophase of leaf senescence and accelerated leaf aging in late stage of leaf senescence. The leaf
senescence rate of ‘Italia’ was slower than that of ‘ Centenial seedless’. In conclusion, our experi-
ment suggested that red light was the best on delaying leaf senescence and prolonging the functional
period of leaves.

Key words: light quality; leaf senescence; endogenous hormone.
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(B 15~18 °C , AHXHREEEHITE 60% /4.
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M 2013 49 H 8 HIFLR, Sl K —S 4
FEAREERARC, LG BEBE 15 d T 8.00 HUk: , Ak Hf
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L3.1 MRS ENE R 3iiRs, H 80%
PRI B I e 2 2 i
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TR R RO AR Y Al 2 A 5 rh o AR AL
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Table 1 Major technique parameters of light spectral ener-
gy distribution under plant growth light

s ek fE i 210 IS 3 S S

Treatment Light spectral Ap AA Power
energy distribution (nm) (nm) (W)

a4t 100%41t 610 9.9 38.0

Red light 100% red light

ot 100% 435 45.5 38.0

Blue light 100% blue light
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Table 2 Changes of chlorophyll content in leaves under different light quality conditions (mg - g FM)

H HH B R Talia ToH% (1390 Centenial seedless

Date Xf R CK £15% Red light #5% Blue light X CK 215 Red light #O% Blue light
09-09 2.04+0.01b 2.26+0.00a 1.94+0.00¢ 2.16+0.03b 2.30+0.00a 1.98+0.02¢
09-24 2.18+0.01b 2.38+0.00a 1.90+0.05¢ 2.20+0.00b 2.36+0.00a 1.93+0.04c¢
10-09 2.08+0.02b 2.32+0.0la 1.85£0.01¢ 2.01£0.05b 2.25+0.01a 1.80£0.00¢
10-24 1.89+0.02b 2.20+0.04a 1.67+0.00c 1.79+0.01b 2.09+0.05a 1.60£0.02¢
11-08 1.40+0.00b 1.94+0.01a 1.33+0.02¢ 1.33+0.01b 1.84+0.00a 1.22+0.01c
11-23 0.80+0.02¢ 1.69+0.01a 1.21+0.03b 0.68+0.00c 1.54+0.10a 1.14+0.08b
12-08 - 1.59£0.01a 0.85+0.01b - 1.15£0.03a 0.78+0.02b
12-23 - 1.28+0.05a 0.59+0.02b - 0.69+0.01a 0.49+0.02b
01-07 - 0.87+0.01a - - 0.48+0.02a -
01-22 - 0.65+0.02a - - - -

[AIAF A 7 FE R 22 53 1. # (P<0.05) Different letters in the same row indicated significant difference at 0.05 level. T[] The same below.

R3 FRAXREBETHRSLEGERRNTL

Table 3 Changes of net photosynthetic rate in leaves under different light quality conditions ( pmol + m™> « s™")

H 1 B ARA halia Jot% H XL Centenial seedless

Date Xf I8 CK 215 Red light #%5% Blue light X8 CK 219 Red light #¢ Blue light
09-09 6.43+0.06b 7.07+0.15a 5.17+0.06¢ 6.83+0.06b 7.43£0.12a 5.47+0.15¢
09-24 6.07+0.15b 6.70£0.10a 4.50+0.17¢ 7.17£0.21b 7.77£0.15a 4.50£0.10¢
10-09 4.93+0.15b 6.43+0.40a 4.37+0.15c¢ 4.83+0.06b 6.23+0.15a 4.10£0.10¢
10-24 4.37+0.15b 5.90+0.20a 3.87£0.12¢ 4.27+0.15b 5.60+0.20a 3.67+0.15¢
11-08 3.77+0.12b 5.53+0.15a 3.73+0.06b 3.70£0.10b 5.03+0.15a 3.60+0.10b
11-23 -0.7320.42¢ 3.87+0.32a 2.53+0.35b -0.53+0.15¢ 3.67+0.15a 1.730.23b
12-08 - 3.67+0.15a 1.47+0.06b - 2.03+0.17a 1.03+0.17b
12-23 - 2.80+0.17a 1.10£0.17b - 1.37+0.12a 0.73+0.25b
01-07 - 1.73£0.15a - - 0.80+0.10a -
01-22 - 1.0320.12a - - - -
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Fig.1 Changes of IAA content in leaves under different light
quality conditions.

A: BERH halia; B: Jo#% 3.0 Centenial seedless. I [A] The same
below.
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Fig.2 Changes of GA, and ZR contents in leaves under different light quality conditions.
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R4 AEXFEEHETHE ZR/ABA.GA,/ABA F1(ZR+GA, ) /ABA HIZ{L
Table 4 Changes of ZR/ABA, GA;/ABA, (ZR+GA;)/ABA in leaves under different light quality conditions

mH H 1 B KA Ialia Tet% A0 Centenial seedless
Item Date xR CK 215 Red light W% Blue light IR CK 215% Red light Y% Blue light
ZR/ABA 09-09 0.08+0.001¢ 0.13+0.000a 0.09+0.003b 0.08+0.001b 0.12+0.003a 0.08+0.002b
09-24 0.10+£0.003b 0.11+£0.002a 0.07+0.001¢ 0.09+0.001b 0.11+0.002a 0.08+0.001¢
10-09 0.10£0.002¢ 0.13£0.001a 0.11+£0.001b 0.08+0.001c¢ 0.12+£0.003a 0.10+£0.003b
10-24 0.09+0.001¢ 0.14+0.000a 0.11+0.002b 0.08+0.001¢ 0.13+0.001a 0.09+0.001b
11-08 0.05+0.000¢ 0.12+0.004a 0.08+0.001b 0.05+0.001¢ 0.11+0.002a 0.08+0.01b
11-23 0.04+0.000c 0.11+£0.001a 0.08+0.001b 0.03+0.001¢ 0.09+0.001a 0.07+0.001b
12-08 - 0.09+£0.001a 0.06+0.004b - 0.08+£0.001a 0.05+0.000h
12-23 - 0.08+0.001a 0.05+0.001b - 0.07+£0.002a 0.04+0.000b
01-07 - 0.07+0.001 - - 0.06+0.001 -
01-22 - 0.06+0.001 - - - -
GA;/ABA 09-09 0.06+0.001b 0.09+0.001a 0.05+0.001¢ 0.07+0.001a 0.06+£0.001b 0.04+0.001¢
09-24 0.07+0.001b 0.07+0.001a 0.04+0.001¢ 0.07+0.002a 0.05+0.002b 0.06+0.006b
10-09 0.11£0.001a 0.09+0.004b 0.06+0.004¢ 0.09+£0.001b 0.11£0.001a 0.06+0.001c¢
10-24 0.09+0.002a 0.09+0.002b 0.09+0.003a 0.10+£0.001b 0.10+£0.001b 0.11+£0.001a
11-08 0.06+0.000a 0.06+0.003a 0.04+0.001b 0.05+£0.001a 0.03+£0.002b 0.02+0.000¢
11-23 0.05+0.001a 0.04+0.002b 0.05+0.002a 0.04+0.001a 0.05+0.000b 0.03+0.001b
12-08 - 0.04+0.000a 0.04+0.000b - 0.03+0.000b 0.03+0.001a
12-23 - 0.03+0.000b 0.03+0.000a - 0.02+0.000b 0.02+0.001a
01-07 - 0.03+0.000 - - 0.02+0.002 -
01-22 - 0.03+0.002 - - - -
(ZR+GA;)/ 09-09 0.15+£0.001b 0.22+0.001a 0.14+0.003 ¢ 0.16+£0.003b 0.18+£0.003a 0.13+0.001¢
ABA 09-24 0.17+0.005b 0.19+£0.002a 0.11+£0.001¢ 0.17£0.001a 0.16+£0.001b 0.14+0.006¢
10-09 0.21+0.003b 0.22+0.004a 0.18+0.006¢ 0.17+0.002b 0.22+0.004a 0.17+0.003¢
10-24 0.19+0.002¢ 0.24+0.002a 0.20+0.002b 0.18+0.002¢ 0.23+0.002a 0.20+0.002b
11-08 0.11+0.001¢ 0.17+0.007a 0.12+0.002b 0.10£0.001b 0.15+0.003a 0.10+0.001b
11-23 0.09+0.001¢ 0.15+0.001a 0.13+0.003b 0.07+0.000c¢ 0.13+0.001a 0.10+0.001b
12-08 - 0.14+£0.001a 0.10+£0.004b - 0.11£0.002a 0.08+0.001b
12-23 - 0.11£0.002a 0.08+0.002b - 0.09+£0.002a 0.07+0.001b
01-07 - 0.11+0.002 - - 0.09+0.002 -
01-22 - 0.10+£0.003 - - - -
BOrA L DHRCK e , @ TRPER B A ¢, 10 5IR Z [ P-4 25 V)
160 | a ¢ £ N -
0 Wi Bluelight OGNSR 4 FT 1,2 AN 4 5 4% 4b B ZR/ABA |
B a
20| , o0 &bfL GA,/ABA (ZR+GA,)/ABA B2k m A —%f
r b Ay — S
100 | b KEGRIM NP TN BE R A B2 2 A %
80 N
s | P b (0 YRR LB A A 225 5, R At iy
u-‘ .
N ZR/ABA (GA,/ABA , (ZR+GA,)/ABA & T TL#
£ 20 XU AR BN A A (%) ZR/ABA A I 5
£ o 9 H 24 HUEUR, LD6MUEEAL B ZR/ABA 53 5
(5]
3| P - AP, TR R AR GAL/ABA BEWR 1 5
i 160 | b8 PR L L 35 AS (] % [ Ak BE X (ZR+GA ) /ABA [1)5%
F a o b N, N2 —
g 140 a o, &b MACRIE A B.10 7 9 H 2T, ARDEBAL I (ZR+
120 [ b b > N \ Py \
oo v b GA,)/ABA BYERRIN 200 By, ¥ GAL 2R
80 | B fI%, X R rp ) FLA5 A B R) 25 S 23k B KO
o 10 A9 HZJ5, #OLAb B (ZR+GA, ) /ABA 12 i i
20! TXF R (BT AR T LA .
0

09-09 09-24 10-09 10-24 11-08 11-23 12-08 12-23 01-07 01-22
SRkt B Sampling date
3 ARFEDEBAAE TR ABA &R E{L
Fig.3 Changes of ABA content in leaves under different light

quality conditions.

3 i
3.1 AREDETO I F A a3 i o R
HBE AL

2R RS DG A AR T Ft iy gl A




3540 R

ORI S

M

28 %

(0 8 S RRAE 2 R ST W, nh gk R O A 414 Y
A E BRI TR AT R, S XA E £
JEAL R PR T R R SRR S RS
B TR OCAL T (Y i 4 2% 5 e OB 0
11 H 8 HZHMK TR, 76 11 A 8 HZ J5&#T
i TR AEAT B A T LA R AL M s
R IAR B0 AT R 2 PR R I DG AR i T i A
b, F L i AL = g T R s
JEAEM: 3 28 5 I BT 3] B SE O BRI [R] B 7R H
KT HAL 2 0 VE T, T SE 1 25 22 1 o i
FFEA MR TR X SR sE 0 fE g 115
B EEIRARL. — A Ry OB SR T R R
MGG A R Y B T B
Leong %5 2V 78 %t 8k £ % ( Asplenium australasicum ) 1Y
ST AR, Z1 AL B s 4 B AT A i e e A
Ik — DA I TE BT [RGB A ) 36 B Y 5
Me BN R )RR 2 R O R 2 —
3.2 AN[EDGED R N RIECR & RS

AR BN —FELENERER, S 50
YK AR B E 2o R, HOC T HA s = 2 1yl
il R FH i AS 58 4 v 280 R 9E K B, T
FEM R EZEWI(11 H 8 HZJE) A 1 TAA /K
TR, UL TAA 76 Fr o 22 f5 AT ae 5 A {2 iF
MR E MR, X 5k & % | Ghanem %
FERRAE Fnh b B FR S5 1 AH AL TAA Jin s 5 & 4E
F BRI A AR R M R R S B, PR A Y
T IAA B S M= Ve IR R Y %
DT AR P T R RS VR A A 2171 5 e A )
)T R AT R I WG RE TR /=1 5] bk £ 1R AUk i
(G, AR TAA ZKSP SRR A 0 T2 i
HETAA WA A B, B A AR R P TAA B9 &)
AT, AN EDE AL BEXS I 9 TAA B B2 AN
[A],11 A 8 HZHI, ™ IAA it Rk, 2006
AEFRZEAE T TAA S idRe, W IRz, BDERAR, 5
RABFFE 25 2000 2 TAA S RIFLR EFHAT (11 A
8 HZJ5) , TEANIw] Ak 2 i) 2 BH Sk Xof B > 1506 > 210
WG, WAL B 2] i 8 T 200 AL L 3 2ok 5 21
SR AL XTI o st B TAA AR,
AR 25 B 2 it o 2 (AR T DA BT £, TAA 7
A s A SCGEE A, Bt o 2 i 2
e AR I R A2 S P TS 0 A e L A
A5G TAA TER IR N BB AR, K L0 E
g3 3 E T IR TAA ZKF SEZE I | () 3 3.

GA,JLT- R A 9 A K R & I B o B0,

Rosenvasser % BFSEIA N, GA, AN AT LA REBH 1F
2 2 A i, 18 RE RS I 8 AH DG FE ) SAGs 13
kSRR, R R AN HEER T R
%, Ml 350 ABA SRIEZE B2 el A
RIS, BRI A ARSI A GA, & &1
FE 10 H 24 Hak Bl KAE, b5 T KA RGBT Ab 2
Ja BB, ZLCAE BRI B GAL B ARG, X H 2400k
(600~700 nm) REFEARAT Y 1A N R 55 2R & = 4510
— B AR v, 2T R A T R A B
AELEAEI, AN FELG G IR AR PE R A GA, i, —
5 T AT BB AR X R R RN T A 1 R0 195 7 4
FIM S, GATEREE RO ORI W R 2245 5 i
6] PG IR AHE LD C I e i R s % 7
T B F 5 55 — T Al nT il R AR
ABA FEHUH T GAIEZE M 32 & R K F
TR, CTK J&: 2E 2% 58 % 1 R ZE IR 3, ABA 1)
VERS Z AR, BEAE in sk i e 1% 5 S R A ) 6
PVREEISIRIF TN R, 443 24 3R S IR R A o
F PR TRV R 1 A i, FLA R R AR
ABA 7T 0 40 P9 2R R A B, ek 4 e v 2 1
JE A RNA B0, FEAROG A R (2 b B3 . He
2 L4 S o oA ) 5 2 260 K S R 1 P R R A
MrR B, SRS A L, R 5 B i fh Rt A o]
HERFRCE I CTK & &, 1 ABA 117 & A0 X 4 AIK.
Onoues: “ HFSEIA N , ABA S HAES B EM X
- A AR UE ST, Bl A T R, 2
A MF R N E ZR & &k LTHE T,
ABA & 2454 | T # % Fankhauser * BF 98I0 N
CTK TEA T 125 M SN k5 25 B /E .0
F T 40 A o 24 2R e M A0 P A B PR A ST R
MAFAEAT T IRIME PRI I G 6 J5 % JHG 52 i) 1) F 50 26
A XA [RGB AE P IR R ABA &% & 152
Wi 7 T, AT WFSEHRIE T 1 ABA FOACIH 32 e (L 2 Y
PEATT R S 4 I L0 i £ R B RO
INEE EE R R LA FR R ABA &4 /0. Gubler
SELOVBEFEIA , WO i X ABA AR W L IR 1Y
P SRR B A YR N ABA (1 & AR B, 5
XEREAH L, 2056 RT DLBH g i i RIS R ZR &
i, FRAK ABA i JFREMSTE R I I N BT R ZR
R R B K TG S, R ZR AN
ABA SRR ER R HEE L F A ZR & BB
B BAL T2t ab .
3.3 R[EDGFE A PR B FE RS

TP A A S — A B R AR AN — P R
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R T 2 R R PRIV E A 25 5 | Rt o —
T (07 PR X S e S o 1) >0 TR B R (TAA +
GA,+ZR)/ABA [ AT LIAE S 45 e 2 i R 0
FABGESUY T TAA XTI A5 HA W
FEIEH, WA 5T LA ZR/ABA , GA,/ABA | (ZR +
GA,)/ABA HZEAAE Ry Ml i i Fr 3 2 10 A B4R .
AR, B R R R, 45 Ab 3 ZR/
ABA .GA,/ABA  (GA,+ ZR)/ABA ¥4 fif T [, X
FEIRH R E TR AE KRR GA, ZR BF
TR HIZEMER ABA & & 1Y & i Al
(4, TR B ] i 2 I o 2 ) 6 B SR . 55 0T R A
o, L0 RN CAL BEXT GAL/ABA S0 A i 2%, 21
R T ZR/ABA A, 3X ] BB 206 X 4 4
PRI 2 A R VR G 45 3%, IR A B 5% D (ZR +
GA,)/ABA L5675 R E () - Xt i 7 2 1 3]
TAER AN T, 08 BARFEAR T IR GA, & &,
AR BB & T W S A i ZR Erhr, HER(R T
M ABA B, X SRR RE G o e AR %
ANAL Gy [RIEE BA 7R i s 2k B2 h  ZR Fi ABA
A2 SRR, O HOG 5 2 E A8 i o8 9 7] fig 02 i L%
1), X 5HT A CTK 7 & F R ABA & & FJF
RS R RN FEERENS 8
MR ST, WOLALFE (GA,+ ZR)/ABA A 1 3%
fCF XS B, SO - B B E RO &, &
FEEW, (GA+ ZR)/ABA {HZ i T M, %
e T R B R 21 A K IR ] 4 4
FH NIAE — @ FR B L 0sig T it i 3 el i Bl
WEEAL I R A T I AN B SESR — A~ A Y 2 A
d A ] LR, BRI e TR R LU (R KT 6%
FIRGC 3K ] BB BRI A= W Ze s A
o R0 ) A IR R A PN 22 B D TR R L
SR 2= 7 PR AR A 5T B e T
WL RPN A T IR R R AR
O, A iR Rt TR R (HR S
PR B A A FHAE g v R 3 2 O T ) HLR
AW BUTT A FRR AR ST

S 30k
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