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Influence of Silique and Leaf Photosynthesis on Yield and Quality
of Seed of Oilseed Rape(Brassica napus L. ) after Flowering

WANG Chunli' , HAT Jiangbo® , TIAN Jianhua', YANG Jianli' ,ZHAO Xiaoguang'
(1 Hybrid Rapeseed Research Center of Shaanxi Province, Yangling, Shaanxi 712100, China;2 College of Agronomy, Northwest
A&.F University, Yangling, Shaanxi 712100, China)

Abstract ; With oilseed rape(Brassica napus) hybrid the ‘Qinyou No. 7’ as material and plants of which af-
ter flowering were managed according treatments: shading leaf, shading silique and plucking leaf, such a
field experiment was conducted to investigated photosynthesis characteristics and influence of the silique
and leaf photosynthesis on seed yield,seed fatty acid content and seed fatty acid profile in this paper. The
results showed that; (1) 1000-seed weight, yield and fatty acid content of the seed declined by 54.7%,
62.1% and 44. 2%, respectively for the treatment shading silique, while contents of glucosinolate in the
seed,as well as palmitic acid and octadecoic acid in fatty acid of the seed significantly increased and linolenic
acid significantly decreased. (2) When leaves of the rape plant after flowering were shaded or plucked off,
the seeds number per silique reduced by 11. 7%, 11. 3%, and 1000-seed weight decreased by 22. 5%,
17. 9% ,respectively as so the seed yield per plant decreased by 35. 3% ,44. 7% ,while linolenic acid contents

of seed fatty acid significantly increased and no notable influence on total contents of fatty acid in seed. (3)
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After flowering, green silique peel of the rape plant grew up to maximum area 1. 54 double versus to area of
green leaves,and solar radiation distribution a great quantity located in silique layer, where net photosyn-
thetic rate. The transpiration rate of the silique were significantly high than that of the leaf, though con-
tents of chlorophyll a,b and phytoxanthin in the silique were far lower. Actually the silique photosynthesis
responding to photon flux density exhibited a higher light compensation point and higher light saturation
point compared to the leaf. This infers that the silique is relatively endurable to stronger light radiation in-
tensity in environment. Thus the study revealed that silique layer of oilseed rape accepted major light radia-
tion during post-flowering stage and exhibited higher photosynthetic activity. The silique was main photo-
synthetic organ of rape plant and strongly influenced yield,fatty acid content as well as fatty acid profile of
seed by photosynthesis.

Key words: oilseed rape(Brassica napus L. ) ;silique;leal; photosynthesis;seed yield;fatty acid;light radia-

tion

TSR A A R E .t R R
TG FR e R DX 0 A e ) TR A . SRR TR R
I R 40 20 £ I R SR I SEORE T A 2 IR
O P T VT R TR 1 A Sl kL . B R RN
S8 o B e e AR D L AR o TS PR R R SR
AR T B — TR AT 45 . 3 SRR R A 90 %0
~95 Y0 &AL I SRR A 2R Ok G
3 i HTFAE 5 I T AR BOH S B AT L A S R T AR
T8 HOZ WG I ey H N S AR K W Ok
BRI EMESRE . HIL FFmsEMA R o hobd &
SO 7 e R U7 R 2L I 5 T 2 4R v SR Ok
A R KR FEE B 03 SRR P R AT 4R

PATE I BF 58 DK [ 3 B 48 7R 1Tl sE v B ff 2R
FOEAIER S B R, WS 15, h =
FIAEIA et AR B T R B OR R
WL KR LW VLG R R RS T %
FE A 2R A 56 s R K 2 S A
HAREBENHRELREM 700 EHMARATH
e R 1,30 Y0 2 th Hoe 28 B L a2 ok i s il 77
LR TSR AE KR R F R OLE =R
BRI RAAE . AR U BF S AR £ L (A K38 4y
P FHE T WER-FERE Z R E L,
AR I ST T I S A TR R A K S o
4 W) R R VA S R R RO B 22 AT
Jei P ) % S 0 4 A R a5 O SR BB S A R i e i
i EAEGE TSR F S WA R AT G xR kL
SRR I R IR R AL R R e R R S TR R
Foft B4 5 T B SL Al

1B

L1 R
SRR B 7 B R T P A S

FEP iR T 2012 4F 9 A 18 H R TP 4 A4
SIS 5T O M (B PE  K ) . /N X i AR
150 m* (25 m>X6 m) {78 0. 4 m,¥kE#E 0. 3 m, FiiE
W8 333 Mk/hm® ., HWHBHEEH . KIERE., &
R BRI ) A B 03 ) e 2013 4F 3 J] 23 H
M4 HI12H,
1.2 R i&it

RIS E 4 ANEE . (DR 2 (2O A
AR 4 (30 A R AR O 5 () X IR CIE R HE R
I B AR R (4 21 B A )E
L&D 4% il s FH 0 96 406 it A ROt T
AL HABBRN SN, & 3~5 diE 1K,
H A SR R o e R AR S ARk, B
ANKEFE (R0 Bk
1.3 MELRRAF X
1.3.1 FEFMMRIBER 4 L0 HH S R b
BF (2013 45 5 H 23 HOWCER . Ge i 5 bk /3 B8 A
SRR RORLER TR EE AR o s R R B T A
K % w3 ¥R B (NMR Analyzer mq20, BRUKER) ,
KR AR W7 B2 B 43 2 R ) ACHE 8 335 2 (Aglient
6890N) , At #C & & M & >R W AH (2 3% % (Waters H-
class UPLO),
1.3.2 ZERAREMHER ERHEEIEESH 18
K H 30 H)mAZERMKE KRG, gt Bk M
FEIE A AR B R AR Y A R A AR 2R 50
AU AR I RLL N0 T R 5 RO 1 R O FRE
Jk-1241 A Jap AR AN 5 T AR $8 B 0B R A R
SRR, ) A B4 b g £ i s R T AR
SR, FEEWE 10 bR TR AR .
1.3.3 &R RRMHREXERERXEER
FEAE MR AL S5 BRI A6 7 18] 28 ~ {8 31 fgt: i AR 5k
T I 7] A 70 25 198 50 1) — 350 P 380 — o ) — S A P AR AT



1622 [T A i N // M= S 34 4

FRic . 2 B TGS 10 K4 H 22 H)OMAIEGE
5530 R(5 H 12 H)» HARIR & T M Li-6400 fif
#5200 AW A CUSA) I 22 ff S Ak | i ot &
HEP) AILFE (GO MZEBER (T, it &
Wk 7K 43 R 2 (WUE) \WUE =P, /T, ., Wit
R R T R A 25 A 500 pmol » s7 ',
CO, ¥ Bk 400 pmol « mol ', ¢ B 38 B % & N
1100 pmol e m™* « s7 ', B M E 10 ¥, [AS, %
R A 1D S Db R A S - A
1.3.4 MREMARMEELmMEME 20 T
PROIAEIAJE 26 7 R(3 A 29 HOBAAEIE 5 16 K (4
H 28 H . MR 58 2K KPRLHE S b D 3% B ) BE HE
& L E 5 G 48— B S A B B A
HR ] 28 ~ 8] 31 faOH: AR R B R e Bk R AE
1500 pmol » m * « s ' Js N T 30 minOOEH 1Y
A7) 6400-02B LED 2L #5868 PAFE 4G tL 6 &
ARG, BE MG 2 450,2 100, 1 800,
1 600.1 400,.1 300,1 200.1 100.1 000,900,700,
400,200,150,100,50,0 pmol » m * « s~ ', Ff )
BB E M E RS S B E R 1. 3. 3 CBE i
H25°C), EEME 3 M., FE, FALES 16 K
CRPRIESR I .4 H 28 H) L2 46 778 28 ~ {5 31
i1 AL B AR — S % T O R R R Y H AR R,
S 5 BRI E

AR 7 235 SR 40045 ¥ 0t G 1ROl 5 o 4 4K
TR AR R R IR N

Pn j— Pn];\x ( 1 J— C() e*@PFD / Pmax )
X PFD ot it 1l i 2% . P b ob & R,
P HEKRENEEEF 0 MC, &2 MR, Jeth
28 LCP=P,InC, /@, & P, i3 0. 99 P,/
G Ot & % E PPED S G A g (LSP),
LSP=P,,In(100C,) /@, FWE T EAQY) K
0~200 pmol * m * » s "B HE N EOE A H RS
LA HE M RLER,

1.4 HiEAIE
TR0 B Ak 3 K [ 3R i A SR A Excel 2010 I
DPS V7. 55 43t 8 % .

2 AR5

2.1 HMRLEEREMH . AREEXIFR~2RIFHA
SHENFM

MR 1 TR S R I T R4 B A 3 4 )
TSR ARER X IE 11, 7% .11, 3%, TR AL F
XA 22, 5% . 17. 9%, AF RL 7= & 43 ) B G B ek 2D
35.3%0 .44, 7% , H.¥4 3k 3 i 3 /K F- (P<C0. 05) 5 i
T8 ' A B3R A FER X BRLAR S B BB A SRR KR
T FPRLOR A R TC B . TR A
R B 43 AR Al SR B AR RO B
(R b L b 3 L X RIS 54. 7 00, SR BRFFRL
A L BB D 62. 190 KR B 9 L X R B
ERAL 44 2% M E R B Em T 46.9%, W]
RS S i s LR 1 7 S B A SN YA o
LB i 2 AR e B G KR TR B
B 54. 7% FFRLFE R 62. 1% LA K Sl 44, 2%
kB T AARCE T W 0B BRI AL s i 2 AL B R
G T2 B M R BR BORE A8 J5 I A 6 R
FERL TR B ™ 5 A — 2 L B I e ok G
YRR L S R b T A R A N AR
2.2 A£BHEMHR . ARXESIERIIFRERERA
wal:ok-A)

WER 2 TR S T S8 AR A G (8 B D5 B2 v B A R
(C16 : 0) HERIR (C18 :+ 0) AL AR (C20 = 0) 77
I 2R TR R AERE AR 25 0 AN 1R RN A R I
JIRIR (C18 = 3) F it i 2 A T %0 BR, T o 7y & i
IR 32 31 W3 2R . T 24 AE S R R i AT RS
SR PR (C18 = 2) (KRR (C18 = 3) A %
L A R R AR D R R R i
P24 31 5 it =5 A SR G ' RT3 A 10 2 v 4R R0 s D

x1 EXRBRRXMHZEERFHN-ERSHENZMN
Table 1 Influence of shading light and plucking leaf on yield and quality of rape seed

A FLBR S B R f R R kLA TR E Rl LREN
T Branch number  Silique number Seed yield Seed number 1000-seed Oil content Glucosinolate
reatment . . / 1 : / /0 / -1
per plant per plant per plant/g per silique weight/g /% /(umol » g~ 1)
M F 3 9% Shading leaf 8.38a 391. 88a 24.30b 29.25b 3.03b 42.59a 24.65b
i F Plucking leaf 7.75a 290. 38b 20. 77bc 29. 38b 3.21b 43. 16a 25.51b
f % Shading silique 7.50a 321.00ab 14.21c 31.88a 1.77¢ 24.39b 33.98a
Xf 1 Control 8.38a 357, 75ab 37.53a 33.13a 3.91a 43. 68a 23.13b

e PR NG 8 R AR LE 0,05 KT A 75 B B HE % 55 TR

Note: The different normal letters in the same column mean significant difference among treatments at 0. 05 level. The same as below.
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Table 2 Change in profile of fatty acid in rape seed under treatments shading light and plucking leaf/ %
Ak i fiffE R R RIRYI 17 I JFR R AR AR 1L # R IR
Treatment Cl6:0 Cl18:0 Cl8: 1 Cl8:2 Cl8:3 C20:0 C20: 1 C22:0 C22 ¢+ 1
R )6 Shading leaf 4.47b 1.54b 64. 25a 17.12ab 9.40b 0.51b 1.23a 0.31ab 0.66a
M i Plucking leaf 4. 45b 1.59b 62.39a 17. 74a 10.56a 0.49b 1. 16a 0.26b 0.24a
FH % Shading silique 5.21a 2.21a 60.12a 16.72ab 7.74d 0.82a 2.23a 0.48a 0.68a
% i Control 4, 20b 1. 64b 65. 36a 16.01b 8.72¢ 0.53b 1.27a 0. 44ab 0.69a
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Table 3 Green area of silique peel and leaves

per rape plant at seed filling stage

B 1 &KAeai A mmAts sl
Chl. W42 ; Car, 888 b 35 » R AR 4LLR
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:l“i:s\ue Area per Proportion of Index of 25573k 0.05 W3 K
o lant/cm? /7 . s . .
plant/em green area/ /4 green area Fig. 1 Comparison of photosynthetic pigment contents
HH - . 2 45 2 . .
fi AL Siliques peel 1581 60.6 it between leaves and siliques of rape plant after flowering
t Leaves 1598. . 2.
F i Leaves 098.8 394 88 Chl. Chlorophyll; Car. Carotenoid; * means significant
A Total 40569 100.0 730 difference among different tissues at 0. 05 level
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Table 4 Comparsion on photosynthesis indexes of leaf and silique at bearing stage
& H 9 HEEL LA AR 7 R 7K 3 A T
Date Photosynthetic tissue  Pn/(pmol » m—2 « s™1) Gy/(mol e m™ 2«5 1) T./(mmol* m™2 « s 1) WUE /(pmol + mmol ™)
LA 221 i F Leaf 16.13b 0.185 3b 3.482b 4. 710a
April 22nd £ 38 Silique 20.71a 0.313 9a 5.976a 3.456b
5A 12 H I F Leaf 0.21b 0.113 la 2.519b 0.073b
May 12th iR Silique 6.52a 0.132 5a 5.564a 1.149a
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Table 5 Fitting equation in net photosynthesis rate responding to light radiation intensity for silique and leaf
' i S 5 o i AH G R AL & B
Light radiation TTHf" E jj};: Correlation Degree of PP %i
intensity tssue quation coefficient fitting(R?) vatue
P,=19.249 9(1—1.422 8¢ - 044 8PFD/19.249.9) 0.996 3 0.992 6 0.000 1
Q‘ﬁj% P,=23.323 7(1—1. 490 3¢ 0-066 9PFD/23.323 7 0.998 5 0.997 0 0.000 1
ollique 1) /9 2
q P,=20.968 3(1—1.417 5¢ 0-059 1PFD/20.968 5 ) 0.995 3 0.990 7 0.000 1
0~2 450
pmol + m™2 « 57! P,=20.617(1—1. 115 7¢0-067 6PFD/20.617) 0.995 8 0.991 5 0. 000 1
[;le)j} P,=21.679 7(1—1. 109 4e¢ 0-073 8PFD/21.679 7 0.997 8 0.995 6 0.000 1
P,=21.997 4(1—1. 099 5¢ 0072 IPFD/21.997 &) 0.999 3 0.998 5 0.000 1
P,=0.078PFD—11.363 9 0.978 5 0.957 5 0.003 8
Sﬁlﬂﬁ% P,=0.083 5PFD—11.525 7 0.998 9 0.997 8 0.000 1
111G
e P,=0.074 6PFD—9. 144 1 0.997 9 0.995 9 0.000 1
0~200
pmol + m~2 « 57! P,=0.0525PFD—1.700 6 0.986 8 0.973 7 0.001 8
[;11)?; P,=0.057 1PFD—1. 654 0.989 6 0.979 3 0.001 3
P,=0.056PFD—1.621 2 0.994 9 0.989 9 0.000 4
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Table 6 Photosynthetic parameters of silique and leaf responding to photon flux density
HA Eij(@)'ﬁ & 1_$ A A FeA A P T RR
Tissue Prax/ (pmol » e s h) LCP/(pymol » m™?% « s™1) LSP/(pmol » m™% « s71) AQY/(pmol + pmol ™)
£ Silique 21.93a 134.71a 1 740. 84a 0.078 7a
M A Leaf 21.61a 31.65b 1 418.55b 0. 055 2b
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