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it 3 8 XS i3 A R B S B A R RS2 I AL

WG, SR, LAY, Y, g8l
bl K2 PR S PR 2 e, 10430070

ARV AR BT R R R b AR B S %, 430070
R AR K S R IR S PR B R 2 B, B 5(210095

E: A R h E (Brassica napus) 2 8 e M EZ W RESRE. A TRAAMTE T I AR ASHFRGH A
BAR R A, @it @ K, AP T REATIER E T E AR ER. RSO REMAFIELAK. £RE
B, 4FAC6 R B 38 i 3 A RAK FAAEAT B30 00, 1 RRKE An @ AR B 3 n, 4R & AR A R B AR,

AR ER ST AR RARE, Hed7 T AIUMRS] . of B F B R o AR 39 B 3038, B ot i) IR
#) b B R4 0948.4%~49.6%, 7R ATREATAE B R K tm B T B e R et AR ) 4B IR E TR B ARG A, 42 4%
CO, & A GHENrT AR, BAKRCO TR ), 42 EFTIR, 3647 — 7 @38 o A R 69 @A, 7 —F mihiibée

FLLEM, BARCO B9 AE T ), A3t Ak B MR SAERA = 7, A 338 /= A 49,
LR AT, b R AR AR R MR A LATREI BT

JEnt 2B BDCAVE R R A VR Y E RS
78 (AschanfIPfanz 2003). W TIEM- 28 B IS
R A RK I Z S, AR S5 At i
CAE . ERFEY T, S, B AE
B PR BT, BRIEREBWIHESR, I (R RLI
FR(Jia%52015); K (Zea mays) 1B AT ELI
B = HICO, AN £ (PengellyZ£2011); #i4E(Gossypium
hirsutum) 7R 78RG58 06 B A B S 0 B
A1 (K 2R 552010), XFARE AT, FR4% k™
24.1% (Hu%$2012). HUEAT I, JEH28 B DL &1
FIRHEYI = B T A R .

MM (Brassica napus){t 4K i #2772 7E B B
e & 2 B R AL RE, & AE SR s oK R
W%, R RO BRI B 32 ROk A 28 B (Diepen-
brock 2000). A 73 B M A A R Z G =)
o7 HA SO S A PRI 080%~95% (28 AUBHZE2011),
FERLF B K160%~70% ELER H T M R 66
Y(Bennett2£2011; Hua%$2012). 5% 4 1%
TES AN, BN R PR R R
BRI . SR AR E, A SRR R
B A RS B KB (Luds2017); AEAMR B B oA
SAL, SRR B, SFLE N, HR R
PR (LuB2017); 45 KHB 73 SR AR 0 AT 7E AR
MFREH R R, H 2R R /D> T i i (Wagstaffss
2009). A H R B EREE S R AT AR A AR F],

H A0 B A R BT SRR N, T AR
(B R I AN B

MR AEKKELHEREFRITRL —, M
SERTAN R IR i B T 7£350~450 kg (K,0)-hm™, 3 &
THANH FUE IR MFARELAMENE~X, K
YL 3 8 T A e o I, 7 T vt
A AT 446 77 18.5% (Ren%52013). S HfAH
El, & Bt FH 0T BE 38 hn vt =k 1) # SR B0 4 A 6L
B, W A R NS5 75 5E2014), 3R R R
PR PR EERETOGEEH K KE E . BT
2 B it FH A BB AT DL 35 A i ) A T R, 1Y
DI R A=) (Lus2016): — 77 THI it 45 1 715 - R4
TR, AR T COM AL T AL 23R A A i (Lu
2:2016), 75— J7HBEIN 1 1,5- R A% BbE R 10 g/
Jn4E B (ribulose-1,5-bisphosphate carboxylase/oxy-
genase, RuBisCO)[1) & = AE 1, {2k CO, [l & (4
JHFASE2001) 0 S5F T8 SR QAT s e 11 SR B KD &
FEvE T2 T B 6= &, HRATIATE R . NI,
FERE T AR RS BE IR HAREE, WA T A RS 75
FAT R AR B AR A A A A R i R, R

ks 2018-10-24  f&E  2019-04-10
FEE EZRARBEEESE(31672231) . F K E SRR H
(2018-YFD0200900) [ 5 il =2 77 i 5 A Ak 2 152 5 10
(CARS-12),
* EIHE (rentao@mail.hzau.edu.cn)»
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P B S5 A0 R A 1) B 1 40 COL % IR FEM, iR
AHRA R AR L & S Bt SRR (L i
A

1 R 57HEE

1.1 {3t

6 T-20164E9 H~201745 H 7E3 b4 il
HE)1148(30°06'46"N 115°36'9"E)FFJe. ik 115K
FIRR R TR KRS 1, BTEEAEY R/K B (Oryza
sativa L.), #)2 TR R pH 5.3 AL
7313 gkg's 179 gk AT mgkg!.
THAKHA34.2 mg-kg' o MR IS IR 0> IR
b, B 1358 8 T ER ik = g, ANt R B AR
it FHAS JE F4 77 B PR 1) W =2 (Brassica napus L.)7= &
(Ren%52013). FEAHEFLH, 547 i IE AL BEAH L,
A it B R E it P A A2 vl 3 B T
30.5%F120.5%.

PEAT S8 S AN AR 2295, i X S
PR )T S M e AHIEFU K F B W R B Mo U7
3, 201659 H21 H#RME 1, 11 HAH AL, %R
112 5008k-hm™, 20174E5 H 4 HER, B4/ X Hh
Wk, W J5 =

P )R 06 R FH SR IR R 3, s B 3 AR A
BE, 43 SSRHEER0. 60, 120 kg (K,0)-hm?, it A
KO. K60HIK120, 737 F 7 ATt AL BE L 45 A i FH
A JE R FRANHE A A AL B . AL BRAC . BEFIRIAE
FHEARSE, 47731249180 kg (N)-hm™. 90 kg (P,05)-hm
19 kg (B2)-hm>. HERAER IR E (N 46%)-
B AE(5P,05 12%). EALEFI(HK,0 60%). Hi
W(EB 11%). ZIE60% A I AL, kA AN 4h 22 7
W13 BB HE20%, BEAT. AR AEAIB R4 B/ JE AT e
Mo BN EE3RES, FEHLX A, XA
920 m*,
12 MEMESH*
1201 HEHERESNE

TSEHE N H AT, R 2 RORFEEREMZ
(0~20 cm) T3, R 5 200 3ok 5 i 42 L S 00 =5 10
D5 0 5 % TG bR (B - H.2000): pHAE #2E K 15
T HLe2.5: 1 HpHIHIE, A HLR & & AN n#A-
HERFRAH A EENE, A EHEMEIT RIE-

PRAEER T i, SR 7 2 FH0.5 mol-L NaHCO,
R P kI e, AU A & A 1 mol-L!
NH,OACIZ H&- K JE 6 BEVEI5E o

122 X EEHRNNESITE

FEMSEITAE 545 d (201744 H10H), FEALE
I B2 N EE2AN A 3 A R3S, Bei) f R
K REFN T B2 Dk Bl K, M RAL T i Ot &
R, AN XERIRIER T ARG LA S
I sE

TR T SRS S HANCO, M 37 th 25 A
FHLI-COR6400X T{EHE Al e R 4t [R50 E
PAITEER(1 500 pmol-m™s™) T & AbFE I S A 5L 11
HH A HE(A) . RILFE (g) FIHL A COL K &
(C)o M= N CORE B 5E 400 pmol-mol”, R
T A = SO B A AR I AE25°C 40 %~
60%, i1k 300 mol-s™. 45 B H 6iE16£10~20
minfd € J5, IR F AL RS REF LRSS
AR, ¥ COJEN R Gif i i = CO,L MK E Il 5 CO,
Mg 87 25, B COL IR FE RS 9300, 200, 150,
100, 50, 400. 600, 800. 1000, 1 200#11 500
pmol-mol”, FFSERRE JF it 3 % COREE FAkse
W, FANEEB3IRESR . 2% LongflBernacchi
(2003) (1) 7 iETHH B KRR ZE(V, o) BT IR K HEL
T AL TR () BRIHE(CE) NC/N 1200
pmol-mol i A/C B 5 28 (1R ;. 2% Ethierfil
Livingston (2004)[ 75 v2%, i HE B A XU £ A
CO, M R i e AT LA, THE I RS (g,) -

G FRHIME € &4 #r: AR¥E GrassifliMagnani
(2005) FIBF 7T, MR 3R AR PR K 7 = 24 A
AALBREI(SL) A S BE PR i (MC ) R AR Ak BR il
(By), FEZSILXFCO ML FRE 1 (g.=2/1.6) gn
FNV, a2 W, AR5 AT RN
;.98 dgm AV max

dA et
A 7 & ™ & " Vim
H

L,
/8" 0AIOC,
g +04/0C,
22, 0AIOC,
Ty ¥0AIOC,

l _ gl()l
" gut0A/oC,
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. . 1 I 1
QoA R CO, L B, Mg =+ o

TR, 04/0C fEFRACHL i SRR N COLIKR
(C.)H 50~100 wmol-mol™ I A4/C, i Z8 0L & 25 1 43
2,

gscr_gsc
S =1 -100
L s gSCl'
MC, =1 -8 100
B l chaxr - chax 100
L™ V

cmaxr

Hrhge o G MV, o ST ANNIEEAE NS LI
b g, gV, madf o
123 AREBRRIENSE

A E Ja B A R E AT e KA
RIS mm>x2 mmPI#E -, FIHRFRER 4
BEEAT K, ARG AT B E A . R R L
BHYIKS pmiE ), @F AWM REEREEZR
Ju, FEAIH BT 400 R MR HEAT W22 IR FA R
AR D) mm>x2 mm R A0 2240
BERI ZRAR GBI o AR I TRONAR RS
N2 5% I B W, AE4°CARAt TR I E —
Jil o FF S BEIR 2 IR A S, e N LR 7 EL
1% pH 7.2 8kEEH, fE4°CHAF N E 4 h, FF
SR 2 i e 3 IR, & LRI i K G, N
Epon 812¥F & W g Wiz iE @1 . FlLeica EMUC6
RG] ALY) R, 20 1 1 0058 Al RN A58 R 1 0T
Pl W et s, 78 HF=JEM-1200 EXTIRLE S
BRUEE., . K HImage-ProfR A H2 BUEHE
TN b BEEA SR B3 NME A

2R AR 2R AR S AR AR ) T B A Ko 0l
Shf:4xnx%asz4

V= (4/3)xmxaxb’
HAafboy HlNH SRR TR — P (Li%%
2011).
44 Syvertsen& (1995) i J7 v+ 5L A 41 i
T 1) 290 0 25 5 110 T L (S /S A B S AR TH [ 400 i 2
B R THT AR (S/S):
L

X
w

Sn/S= F

Cc

S./S=——xS8,/S

mes

FLrbrw s D 5 BT B8 2, L e FIL 73 70 2 1
S ok e ONTTN S oo S D R SO
P v 5 R B A M T S AN HE S K% B, W Ak
DUFD AN 55 AMZR AR/, 2 BRI, 250U
T A NI R, HEv R, 2K
LTk A A 23 . FOa AR U5 40 i R T e 1)
it S 2R 5, HCP A A0 A 4 8 AT 38 (Evans &%
1994).
1.2.4 FARETRFHE

JeE VAR E 45 R 5, B Ab B 201 £
R, PR R RO & A AR5, A SR AR
S e A 5L S=mxdx(hy+1/3xhy); N, S, 9
RBZHEAR; 7,=0.8H, h,=0.2H, HNFf RKJE; AN
ROV TR . BEJE A R TP RLAT R e, IR
BBz, &105°CHAFH /M 5 T60°CHET ZfHH .
5 JE EEAIE0.5 mmii, W e 48 5 & .
1.3 BaRGEIT oM

AR K F F Excel R AR AT THE AL P2, SR A
SPSS 18.0% 4 kb BRER A AT Kl 4t it 704, SRH
/N 1 7 7% (least significant difference, LSD)
K296 P<0.05 7K~ L ff) 72 e B 254

2 SLIWEER

2.1 FEHEAEXTMEARERSHEM

W Frow, HaB A S 0 T Bk A R, 5KO
FHEE, K6OFIK 12040 B1 ik A1 SR 770135 0 17 19.0%
M41.1%. F5—J5TH, FEE S AL S8 0, AR
SEBENm, AR KERIEKAES, B
AN AR R R TR 0 S KOAH b, K12040 21/ AR
FERAS £y 5 Rz AR 43 ) R 2 38 0 1 10.8%F117.8%,
K605 KO B A L ARG A B 2 7. H
PR A R B TR o 0 I P R v 4 0 B, 3 T
21.2%~67.3%. e A S e 3k A SR A 3 i, 4k
25 04T IE & A R ARG
2.2 AEIHAEAE3 A REAEFHIERNF M

W2 PR, i 35 B A0 R (R 188 o, il
R e AR R E N, K60, KI120403# 54
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Table 1 Effect of potassium fertilizer application rate on silique morphological trait in oilseed rape

Jite A4 Kb 3 FRR AR K:/mm B /mm R/ % AN A R R A em® Rk A SR T AR em?
KO 278.9430.3" 50.94+4.61° 4.19+0.65" 1.1840.07° 5.85+1.15" 1 619+49°
K60 332.0426.9" 51.51+4.08" 4.22+0.32" 1.38+0.05° 5.92+0.65" 1 962+122°
K120 393.4425.4° 56.43+5.37" 4.47+0.23" 1.98+0.11° 6.89+0.93" 2 709+194°

AU T BB AE LR, (750 Bels FIAS NS R IR R R 22 57t ik 3 (P<0.05) .

A2 AR IS R COAETMAFIE S H 5

Table 2 Effect of potassium fertilizer application rate on CO, transmission characteristics of silique walls in oilseed rape

it 2R AR Al/umol-m™-s™ g/mol-m™>s” C/umol-mol” g/mol-m™s” C./umol-mol™ (C—C,)/umol-mol™
KO 6.18+0.85° 0.08+0.01° 254.2+16.1° 0.033+0.005" 59.7+9.0° 194.8+5.1°
K60 7.68+0.61° 0.11+0.03" 272.4+24.0° 0.0560.005° 135.9+18.3" 142.142.6°
K120 9.81+0.81° 0.12+0.02° 250.8+13.8" 0.067+0.007° 103.0+11.5° 147.8+14.7°

A: FOLHE R, g AL C B COKE; g0 THAFE; C MHEHACOMKE .

it B AH LE 2 3] S8 2 v 1 24.3%A158.7% . LCO,
e R, AT B 2 08 1 COLE 41 b () 4%
i, K1204b 28 (g Mg, 2 2 5 T KOALBE, 73 7l &
750.0%A1103.0%, MKI120Ff1K604FE 2 [A]g Mg,
TREER. REARMALI 8 CT % % 5,
HiEg, FC—CAEEUN, RYICOLLEML Tk FE 446
/b AN AL BECO A 52 2 IR 1, Co 2 AR,
JE 5 CHE M 17 0.7~1.3f% .

WNE TR, BEAE COMEE T i, A R B i1
BB . FEVADGE S, R R A R i

e E T 1£17.3~24.8 pmol-m™-s”, 5KOM L,
K 120403 (1 B K a G Il 2 ] 3 n43% 72 45 .
R, AR E R S A RCE V, ol SKO
FHEE, KOOFTKI204b 3 1) /1 K ICE VP o
S I AN 7 90.9%A1123.5%. 70.9%£199.3%.
31 1%F146.6% o T AN A AL TR KT o/ Ve o i 35 161
T AR b B, R B AT A A R R R R
FRAR I ot Gl B BRI 1) 32 B A
2.3 AREAEERREIEFS#
PLEARALFEK 12008 2 [, 1 HKO. K604b3H

A 30~ KO B 6r
® K60
B} 251 AKI20 { by |—£—| :r/) 4l
:: g [ |
E 20 e S
e * ¢ - g —
: RSN I T e
g 15¢ 1 qﬂ )
4o 4{—
?ﬁ 10 % §+ E oL —t e
S g
5 'l
: éﬂl@ i—% -2+ >—'_..ﬁ
0 : o8 g L ! [ 1 1 | H1_| I |
§ Ii;'zdl)o 400 600 800 1000 1200 50 100 150 200

Jii [B] CO, ¥ B /umol-mol-!

i 18] CO¥K B /pmol-mol !

BT AN [R)Jta 0 AR B T 3 A SR B FR COL M B P 25
Fig.1 CO, response curves of silique walls under different potassium fertilizer application rates in oilseed rape
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Table 3 Critical parameters calculated from CO, response curves of silique walls under different potassium fertilizer application

rates in oilseed rape

J AR Ab V, ma/ttmol-m™>-s™ Jpa/tmol-m>-s™ o Ve CE/pmol-m™s”
KO 32.145.1¢ 76.8+11.3° 2.34+0.04" 0.032+0.005"
K60 54.9+4.6" 100.749.1° 1.84+0.16 0.061£0.007°
K120 64.0+3.9" 112.6+12.8 1.75+0.09° 0.071+0.008°

Vet RN S0 SR T ARIBIER; CE: R LA .

A R RO S BRI BT o R ER A (1512) 6
Jit FH R L Sk 2 AR AI eV A A BRI, L e KO
47 5% %A% NK60/#13.6%. 5KOHEL, K60ALF [
Si v MC B 43 HIFEAK 7 82.1%- 70.7%F168.1%.
= RRBR A MC, BRI B R, 2l s PR
il 148.4%H149.6%; HAREB,, 73 1536.8%H
41.1%; SN 55
2.4 FARKEFEIEMFIEFRE SIS

PAKO K 12040 2R 5 1 S AT TERT 5, M
AR ) 435 A £ R N 0 BT B A it FH X5 COL 4% T 52
M, MFRAZEFTUUE Y, Madf a5 b 3% 4 e S,/
BINY 10.4%, S/SHENN18.6%, & AT CO3 N\ FiH
CRARR . Y BEARVE T 11.7%, 3 WA RS T
CO, ZF 1 AL BE TR B g5 WS A B 5 4 0 B ) P
WA REESR . A B30I, J 58RI 4 K HE

KO 7.04

s
B vic. %
5

17.49
23.00

K60

1.26

5.58 0 6.73

P2 AN [t B AR B i A R B PR DR 1 B A

Fig.2 Quantitative limitation analysis of silique

photosynthesis under different potassium
fertilizer application rates in oilseed rape
Sz AALBR; MC: P EERR 5 B: ZEALIR . B R
PR AL

I, AR /NEA B E S, Sy/SHnEE R
W R AMU AT B AR S5 R . S KO, K1204:
P yp =% v SR Rz AN B Ay 41 O T AR s T 7.2%, 15
FERKERIN T 13.8%, AR K, SRR R T8
TR T 7.8%, i EEXEIN T 16.2%, KA SKF 5 53
Iy 22.5%137.4%.
3 Wi

JeEATE I HOGRER FHE . K H SRS et
[FRE o K BH R S BE 3 2 il AU A0 B A7 L o
E, NJWREEIIRESS, Rthm. ERREE B 41
AT, JEREFIH F EZE B G RN & &
YE o A5 K HAED) GG i [a) 2 2 B A o e,
NI I EESS, AR e, DRt A AR A
HeE R SEM AT I F IR . AR
S5 RAR WA A R E R — I g n 7 sk
£ SR EORN AR A B, DT 14 I B bk A R R SR T
L dEmde L AR, 55— 7 G 1 A 5 1)
HOLE A, NIHE E S RsE £ 71, 8t
GV R, (R 2R A R R B R 7R
Sto X ARERE T A Bt A A AE BRI b0 b S )
FAREL Pl B AR 2 (0 75 75 55 2014) (1 SR AL .

FEAHE T HMC HIB, 2 SR B E T il 5 £ R
B A EEBR B T gt 7 CO MR
FLF R BIA I SRR AAL SR RE 7, T At AR AT
SRARTE A G510 1) 038 0 R 23 52 M CO AL B i 7%
PRI S/ SHE R 22 38 N g, T 3R A5 51 R 3 Bl
# (Peguero-PinaZ52017), k&S./SHb, 41 A EE ) J5 £ [A]
PR, (Tosens5#2012). W AV B UG N2 i
T MBS, R (YanggF2016) . BEAT
PRV SRR T, mA T i SR AR B 4 A BE (1) PR
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Table 4 Effect of potassium application rate on anatomical structure and photosynthetic characteristics of silique walls in oilseed rape

At PR vk S AR R B AR

o SR B P44 A

e SR M2

R
D/ im

Jt A Ab B

We/um

Ley/pm

Wea/pm N “mz

Lqy/pm

Sent/ p_m2 Ve Hm3

Ty/nm

Lyy/nm

T.,/um

(8,/8)/m*m? (S,/S)/m*m”

36.6+0.2"
34.8+0.1°

64.0+£0.3"
FRIBETES; Log: HERARACIES Doy 2R R L S HHERARR TR Vet

1.76£0.01°  22.90+0.14° 10.89+0.10° 36.3+0.1° 21.7+0.1* 0.830.00

0.211£0.004*  6.16+0.02°

0.291+0.002°

6.32+0.14°  4.99+0.07°

6.98+0.21"

KO

0.77£0.00°  68.8+0.3"

0.193+0.004"  6.64+0.02"  2.04+0.01" 28.06+0.17" 14.96+0.13" 41.3+0.1" 22.8+0.1°
i

0.257+0.002°

5.92+0.28"

K120

Bk

)

S Doyt 2R

B

S,/ - PR £4H ML T 174 40 M 255 BER P T A 5 S/ I S R T ) 4 D 2 R T T A T, AR

SRR L e AL Wea: ARBLSERE; St S TIAR o

T PR AR O 55 #E S5 2015), AH QB IS4 8] B 125 )5/,
CO,TEA LT AL i % A2 PRI (Lus52016) . TEA
W, SKOAEL, K12040 R rb 5 Kz o 4 A0 1 4
J K 23 TS 136N T 7.5%A113.8%; S,/SHE N T
10.4%, =5 Bz ZM B A7 201 it T AR AR 1 7.2%, &
A AR (e 40 (<, 40 i B s, 2= B n, CO,
TRy BRI N Bk o E AT 7T b 2 i B
JELBE W/ INBEAR T CO, 5 R 4l A BE R BH Fy o A FU R
BF T SR B AR AR I 40 R s b 5 R 2RSS S )
2 B AR (SR 75 3026 2016); T 3% P A 2> i A 4
e e v SRS F DR AR 25 4, AT A 4 e B 2 1 45
), PR R R (GEH £2016). AR
TS A B 0 240 i B (1% [0 R O T 2 3 22 e, Ul B UG
I S 5 %o A SR I A4 TG B SR AR O A IR
THM AL, 5B T S R R (R S
22015).

RuBisCOf# AL 1524k [z 87 /& CO, [l & 1 25 —
o £ )N(Cucumis sativus) % 1, RuBisCO 3= B 17
15 TR (SuiZ52017) . SR, 1A 1 RuBisCO
B BB, TEIE TR, S S I CIFASE2001)
15 AR B 4644 R, RuBisCOREAYV, . AICE
BIB#A% . RuBisCOJE 152 2 F Bf B 5 R PE 1
S, [ B A2 B R A AT A COL IR B R B i (F1-
exas&2006). S5K1204H L, K6OALEE (1) 5 7 C 14
T, AESZV, L PRAK, R RUBisCO= A= 5
FOHLIE M PR, MKOAEEC, & & V, o MICEX .
A% . RATHKOFMK 12040 [ RuBisCO%: P
(Se/o) FMRuBisCOFR A A A A 22 1) A0 KN/
VOHEAT T8, KO EEAH XK 12040 #ES, P T
20.1%, V/VIGIN T 12.0% (M€ 45 RAER). R
i RuBisCO H B AR ATE M FEAR, AT B A e [
R,

FRBE o NINR . PR RN R, S
AN, AR B SRR IR A F 25 7= A2 CO,, f R
JEs N FRIC O, MR B AT 150.8%~2.5% (KingZ51998). Hf
R HIETE T (Pisum sativum)JER 35 JNR 1, B
T AN RN JE R B AR R 3R COL 4T,
A SR I A SRR R T DA ST R R TS
CO,BEAT YR AE F (Suid2017) . i3 £ 5 52 11
PSR 7 ISR A B /D (Wagstaff252009), 14 i
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Fig.3 Structure and chloroplast ultrastructure of silique walls under different potassium fertilizer application rates in oilseed rape
ARIB: 1 52 SN UTYIHI H- PRI AR A5 £ A e U0 P OR 5 CAID: S SR B AR I 2 AR 23 A 5 6 FUBE 5 BRIV SR B I S PR 8 R i e
B EX: MR M: R EN: IR B ST: S9L; CW: AiHBEE; G: SR SG: VERHRL; P: B4/ NER

FUAE DA 1 TR R ()6 A FH A 20 1 OFF R P A
FH 7P A (R CO,L Y T [ 78 (Wang252016), 1 78 AT 5%
HH AR 2 T ORFRL IR A FH 7R AR 1 COLX A A
FEA e, R R A R A R I CO, K 1E
Blo 124 JE BIRREE HaT LLR P CRI P CARIE I
TRIX 4y PR CO,MR IS 45 e A VR I RIS, A
TRNFR A S8 SR RO6A VR F LI, #2498 U8 45
R REIIBTE IR R
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Effect of potassium application rate on photosynthesis of winter oilseed
rape (Brassica napus) silique wall

HU Wen-Shi'?, LU Zhi-Feng’, MENG Fan-Jin"*, REN Tao"*", LU Jian-Wei'?

'College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China

’Key Laboratory of Arable Land Conservation (Middle and Lower Reaches of Yangtze River), Ministry of Agriculture and
Rural Affairs, Wuhan 430070, China

’College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China

Abstract: Silique wall is a dominant photosynthetic organ in the late growth stage of oilseed rape (Brassica na-
pus). To evaluate the effect of potassium (K) nutrition on the photosynthetic characteristics of silique wall, a
field experiment with different K fertilizer application rates was conducted to compare the photosynthetic area,
characteristics and structural parameters of silique wall. The results show that K fertilizer application signifi-
cantly increased the amount of siliques. The lengths and surface areas of siliques increased with increasing K
supply, which enhanced the population photosynthetic area. K application improved the net photosynthetic rate
of silique wall. Compared to the sufficient K fertilization treatment, stomatal limitation, mesophyll conductance
limitation and biochemical limitation of silique wall remarkably increased when exposed to K deficiency,
among which the mesophyll conductance limitation accounted for 48.4%-49.6% of the total limitation. K fertil-
ization accelerated the cell wall of mesocarp thinner, facilitated higher mesophyll and chloroplast surface area
exposed to intercellular air space per leaf area, which facilitated the diffusion of CO, from intercellular air space
to chloroplast. Overall, optimal K application enhanced photosynthetic area of silique wall, and optimized the
mesophyll cell structure to reduce the CO, conductance resistance and thus improved photosynthetic capacity
and ultimately heightened plant productivity and seed yield.

Key words: potassium; oilseed rape; silique wall; photosynthetic rate; anatomical structure; photosynthetic
limiting factors
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