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Review of silique photosynthetic characteristics and improvement in rapeseed
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Abstract; In order to improve the yield, quality and stress resistance of rapeseed, and promote the develop-
ment of rapeseed industry by studying photosynthetic characteristics on rapeseed silique. On the basis of previous
work , the characteristics of photosynthetic pigments, photosynthetic area, diurnal variation of net photosynthesis
rate and the carbon assimilation of silique were respectively reviewed. The silique layer was further discussed on its
structure, light interception, photosynthetic function regulation and the ideal construction of high efficiency. To il-
lustrate the relationship between silique photosynthesis and seed yield, the contribution of silique photosynthetic
products to yield, the reason of high efficient transformation and regulation of silique photosynthates were dis-
cussed. For high photosynthetic efficiency breeding, the existing problems and advantages of silique photosynthesis
research as well as the ideas and methods for future work were discussed.
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Table 1 Photosynthetic gas exchanges parameter diurnal variation of rapeseed silique

Kk Jeh SR LT

JGZFAK Photosynthetic midday depression

Experimental Photosynthetic parameter AR B JE A ?g?k
materials curve type Yes/No Decrease degree Cause ’
Pn Tr Gs LS \WUE
%72 5 Qinyou 2 g T IS WU
£ T B Qinyou 7 WGERHE” , Ci $ﬁlﬁ3/&4 A Yes 39.17% W}L% [28]
05P184 05P137 Double peaks: Pn, Tr,Gs, Stomatal factor
A LS, WUE; Single vally: Ci
o “ o GRS R
RO 5 Po3 ik 2 # Yes - Photoinhibition by high [26]
Zhongshuang 9 Triple peaks: Pn . . .
luminous intensity
S P KU
B. napus Double peaks: Pn & No - - [30]
Pn Gs“ B2k,
e 1613 Tr “ gL (Ci*3 82 187 fhEk 4 Yes 23% AL E (16
Zal613 Double peaks: Pn, Gs; Single peak: Stomatal factor
Tr; Triple peaks and double vallies; Ci
Pn Tr Gs“ XUIgEHIZR" , e /: )
H{7 5 Ci AR L Bl UL LR
. .. A Yes - Both stomatal and [29]
Qinyou 7 Double peaks: Pn, Tr; Single _ stomatal fact
valley: Ci; Single peak: Ls nion = stomatat factor
Pn Tr Gs“ xR,
LT 5 Ci “1 W 1 A hg” ‘ LR
Qinyou 7 Double peaks: Pn, Tr; Gs; H Yes 29.4% Stomatal factor (31]

One peak one valley: Ci
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Table 2 Photosynthetic gas exchanges parameter characteristics between leaf and silique

FeATER R ik R
Characteristics Short — petiole leaf Silique Comparison
S FALR Light quantum efficiency 0.055 6 +0.036 0.050 4 +0.018 44.65
FAE A FJENTI % Light respiration rate 1.76 +0.51 6.62 +0.80 -73.48
Basic characteristics BRALRR Carbxlation efficiency 0.097 8 £0.0102 0.065 3 +£0.014 6 49.88
%5 PR I) 3% Dark respiration rate 4.85+0.55 7.73 £1.29 -37.26
FOERE Optimum temperature 25 ~30°C 27 ~32C
SAS A S 4ME2 5, Light compensation point 28.90 £2.50 163.73 +22.94 -83.21
Be;sic cor?dﬁions JEAE A, Light saturation point 907.14 +17.50 1457.14 £129.36 37.75
#M2 5, Ci Compensation point Ci 49.76 +3.42 124.19 +30.55 -59.93
Ci #f1 #1155 Ci saturation point 1352.86 +31.04 1485.0 £67.92 -8.90
Pn 22.16 £0.12 10.25 £0. 15 116.20
FRIEIR DL - Gs 0.335 £0.023 0.205 +£0.008 63.41
T, Gi 232.22 £6.65 272.89 £2.67 ~14.90
Gas parameters above Tr 5.102 £0.091 4.09 £0.06 24.74
light saturation point Ls 0.469 +0.015 0.326 +0.01 73.60
WUE 4.34 £0.063 2.50 +0.024 43.87
Pn 50.99 +0.068 37.01 £0.112 37.77
) Gs 0.297 £0.032 0.206 £0.030 44.17
CO, AL | Ci 1538.49 +93.67 1672.25 +113.97 -8.00
Gas parameters above
CO, aturation point Tr 4.70 £0.03 4.80 £0.02 -2.08
LS 0.25 £0.005 0.164 £0.016 52.44
WUE 10.85 +0.061 7.71 £0.032 40.70
Pn 25.65 £0.278 14.02 £0.371 89.44
S VL T A Gs 0.386 £0.0575 0.149 +£0.0138 159.06
SRS H Ci 207.49 +14.064 335.74 +£3.967 -38.19
C-as parameters at Tr 8.99 +0.514 3.77 £0.305 138.46
optimum temperature LS 0.438 +0.037 0.177 £0.057 147.46
WUE 2.80 +0.219 3.82 +£0.375 -26.70

1.7 xXAER

TFAERAS G 2 ~4d NAEIREAIERE ZE 35 L%, £
RIFIRAER P MR R E AR e
IR, SR B, S ROR T, BT PR
M 5 A K FE4MIAE 15 ~20DDA,20 ~30DDA P4
HEAR T S RO A R 3% 1R A
SRAIG 3G TEA BTG IN , FFALFE SRS R AT (e £ £
SRR MBI K 78 AT h T K R T BUVR A
PNy RO £ TR A U LA RS
IR, U A T R s A SRR £ 1k AR
R AL R B R A T
S RS W B TE [ Z R AT

2 HARMEMTE AL

2.1 FREEN

TSI 205 A1 S 2 A 2R IR P i S 2 [ 45
Ay, AL A R R S R (A R A AR R E) A
JEI IR LR R B B AR 529 4
TSR R TE R bR e B e R
RN NSOV P S NS VS
JEVEAR AR BRI AL 0 5 A e, B 1 2 1 25 il {0

TEZM A 8 T 20 3 DR P 1 A B PR 5 43 3
(25 112 SR 24 60 ~ 80em' " = L5 3K B 45 411 )2
JERELE 40 ~60cm 2 [a] 74 gk fy 2 R P 44 il 3
BEE I 40% ~60% ) Hih 65% ~70% [ fa 5tk
HfE EH 10 ~30em JZ T gE AR SRR
W M SRS R SE R
2.2 HREBEWNXEHIEE

TEFIFH 85. 69% ~ 87. 59% 1) 3o A5 WG 4t
R )22SR S 80% DU R ST
Jetl 2 30em ZEATEE A IZ I, R JZE 4 40em 1)
ZEMNZ A BERE 32 10% 2o A7 (A R SO ) 4%
A2 NGRS B S BRob B8R R RO
BWIMER 38% 2oy, R4 58 4 ) 2 3 2
40% ~60% [ Ff S F1 30% LA IR F R E WA
b A7 SR 2400 B Rl BRI P R R R A
B PR IR 8 55 1Y A R S s ) oy AT 5 B
IZE AR )2, B G A 7 T 2 T SR AR AT 8 7 Y 5%
BRSO 2 A T Rk 5 45 40 2 Y B
st HH RN S, AR 2O 5 7 W 1) 48 5 AR H 4
Jipgle-83240 =520 2227, 0 ~58.5 Fifk - hm 2B G
B PN, Wi o 2 B 3 o # SR e T AR £l (PAT) Ko 46



708 P E R R AR

2017,39(5)

£ BT 7 He 36, 45 £ 2O BE RS R A 4R
SRR & 10 6% ~ 16. 7% . 18. 7% ~
38.1% , Pt 12.7% ~25.29% ' | {erp R
(180kg + hm *) 7K F-45 J7 - hm > ~60 J7 - hm > %%
JE T ,PAI 7£ 3. 80 ~ 3. 86 . 45 ffi 2B 6% K 19. 6%
~21. 2% 7= 8 f 1 76 8 A (270kg + hm %) /K-
30 5 - hm > ~45 J7 - hm >8R, PAI 2y 4.32 ~
4.46, BEIR B H K 16. 4% ~ 18. 1% W} 7= & &
BT PAI 2 8.86 BN 17.20% Bf; PAT ¥
PN 9. 41% 145 2 T I AR I3k H > 5
TR aS fe
2.3 HZREBENREVEERT

G2 R A LRSS 7 R B PR A=
FPERFREY) . WS RZ SR, v fh R R AE B
i, 3 O R &, B IE 2 N 200 S 2ot e
R OET R 2006, RIEFIALS L
1, LR I RCR R M RA M2 R HE
PR AT AN A AR SR RSN, TG
TR SE IO 45 A1 J2 308 S RE R T R ™ s 1
o6 RBIE IRARHE R REIN R NEfA
JEA R TFHEEA RS g AR AR
ST R AR R )E T SRR B R BB, Y
d AR 174 ~ 173 SR, Ep M B R
B Y 45% Zed , 4% o3 B 45 A ke OV AE EP 2
b3 ~Sem 247 BEAL S AMET EJF 10 ~20em, F)
T A BRI 2 f 2450
2.4 BEESENERENE

BN R =8 3 000kg - hm =2 [l 45 F 2 HEAR LS
KR FAST 759.5 J7 « hm > ZEA%50250 J7 « hm ™2,
25 Z IR 36em JEEFRRE T5% JLHEF 2. 05¢
s M EREEAE SE 30 ~ 60 J7 - hm T
LA A E 141 ~342 J7 - hm ™ ff %k 3 813 ~
8 17277 « hm [l 5k, B2 6 5 1E7% 9 54
HEPHAR 45 F 2, PR AT A 10 455kg - hm 7 AR
PEEG 45 R, AT T 8977 5 6 000kg + hm 2 iy 45
FAZTEPR N KRR 150 ~170em 245, — IR S I £
<30°, — AR BEAEL 3 ~6 4>, FbR A R AL 150 ~
200 >, FZEMA BB 40% ~45% , Bk K 35 ~
S0cm , SRACAE T BER, R RHE, R > 26
L, TR E R T 3. 5g; Mol % 0 30 ~ 60 7 -
hm ™2 BEAA SRE07 500 J7 - hm ™2 40455 225 ~
300 77 - hm ™, 2547 )25 B 60 ~90cm, PAI J 5.5 ~
7.5 Fofq, ifa )2 BB 30em SEHER AR 85% A,
30em PAF 5 )2 065 3 35% ~ 40% , 4% i B it
JCAESE 2 0 00 A 450 BEAAR G RE R 4 3. 5g -

MJ IR 0.3 A
3 ARKEERAEFENXA

3.1 ARAAERMFEEHEN

[ 20 {20 60 4ETF U, KARHIFFE 22 W1 Ay SR X
PRI TR TE 40% ~ 87.80% = i) (3% 3) , R4 5L
B bhll 7 BRI, S 4k R 2 ] 2% A, (L1 B
DLBHTE T AT 643 25 B v A S5 X it 30 777 5 114 0 ik
o XS B I 3 W A SR o R SRR A kg
RIS 35 R A L R f O
PR B TTBRTE 70% ~90% , R -5 i T [
50% ZiAT , BEWI Al SR 7 W R RERL P 4 R 4 T
Wy BRI T IR 15 IR Bl gy
3.2 ARMFEREHBEANERE

ZE SRS P G R OB AT 80%
~95% , FIHAE 15% 7245 14 B 90 ] P 344 T 24
70% ~90% I{PFEARL ™ i, 26 W HA B O & i 4k
BT g HR R 1) 4RSS AR S R T
AT AR - 3 S0 B ol T 0 B ) T P TR IR 2 44
B R LRI SR B A, 7] R I 3
Z H ST RUBEG , e AR b E A DR
ABRIDEIRFN CO, AR > 52) 3k 55
AL IRk R 5 - 45 40 )25 50 ~ 80cm, PAT &1
A TS E (LAD) B 1.5 ~3 £, 64 B,
A K 85% 7oA B A RURSHEIRE 2404703 g
B S5 AR R TR B - 0, A
b AT RIS A TG A1 T R IR I 8 i
) CO, T B HEw A SR B T Al ™ 54) fil
YR T A P MR A AR AR 1 R R
SRR AETE B D) B ) B TR R, K B A )
AR A 5033 iy SRR o 6 A7 R % 46, Sheoran
I CO, 28l AR A SR SC U 22 T, 76 10s Ji5 BUkE
RIFTrA A bRICAEAE, DLW AR R [ E CO, [y
WIRE G HREE L R Y 55) HA B e Bk
[ fk354% - C, [RAMEIEAR LA SR B 1E 8 SR B
FEAE , I TTHE BT 7E 35 0 3R B T REAEAE SR C, iRk
Cy - C, P BAR R AR5 6) B K i A i (i H 2k
3T« PR SR R O R R SRR R ROR A 5
BRESIFREEm Kk 1 A
3.3 AT RRXAVELURS IR 2 RR

TSR R T B B 2 T 3 K A B A
2 B, PR RIB IR = SR T A0 R R AT RS
AL FIRPRLE S A3 R S 399 B30T H
A7) T I AR 2E A0 T AR 4 1E ot
7 AR A R FORIEOTE IR, T A SRR B 7



FRARE LA - i 3 A ROL A4 AT IR R L R B3 709
F3 ARG IEAXME~EM T
Table 3 Contribution of silique photosynthesis to yield of rapeseed
B P SRR TR Xk
Publication time Experimental materials Experimental methods Contribution rate/% Ref.
1960 H R =E B. napus 2= 3G Cutting leaves, Shading by aluminium foil 40 [58]
1978 HEERIWSE B. napus F 4R§E MG Cutting leaves, Shadding aluminium foil 87.80 [59]
1981 K 16 Nonglinl6 C Z R Metabolising by carbon 70 [60]
B B e R
1982 74-1,121774 -1,1217 Cutting leaves, Shadding by aluminium foil 60 [61]
1990 il 1 5 Yangyou 1 204 G Shadding by gauze 57 [62]
1991 FETT 2 5 Zhongyoudijie 2 21} Cutting leaves 53.8 [63]
1991 HWwERMZE B. napus FSE Y Shading aluminium foil 70 [64]
Zm IREIRAN | R
1992 #1715 Yangyou 1 Clipping leaves, Ring girdling fruit 62 ~70 [51]
stalk,, Shading silique
1996 Z2i 1 5 Z 3l 2 5 Qinyou 1 Qinyou 2 371 Clipping leaves 51.8.45.5 [65]
1999 74 -174 -1 AR4EIE Y Shading by aluminium foil 60 [66]
2001 I 13 5 2B Xiangyou 13, 2B Z£M- Clipping leaves 53.34 .60.47 [67]
2001 B 7 5 1536R 2288 A Youyan 7, 1536R 2288 A 2 Clipping leaves 64.17 .59.54 60.99 [68]
B2 5, A3 B A 42,5900 IR
2002 Qinyou 2., Huashuang 3, Huaza 4 5900 F M Clipping leaves 56.1~77.4 [36]
2005 Wi 10 5 Xiangyou 10 20} Clipping leaves 54.28 [69]
ZM2 5, B 033, #0067 5, gk 1 5 - R .
s ) , | . -
2011 Qinyou 2, Qinyou 33 Qinyou 7. Zhongyouza 1 WE|IHAE Ring girdling fruit stalk 66.91 ~80.68 [34]
2012 i 46 5 Qinyou 46 Z£M- Clipping leaves 79.96 ~81.45 [70]
N LT 4 SHE
2014 %47 2 Qinyou 7 i BRI 62.1 (717

Clipping leaves , Shading aluminium foil
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