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Study on Response of Rapeseed to Boron Application and
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Abstract: [Objective] In order to provide a scientific basis for balanced fertilization, the effect of boron fertilization on
growth and yield of rapeseed (Brassica napus L.) was studied and soil critical available B was determined based on field trials in
main rapeseed producing region of Hubei Province. [Method] Thirty field trials of B fertilizer application to rapeseed were
conducted in 2005-2006 growth season. The soil critical value of B deficiency was determined according to the effect of B fertilizer
on seed yield and soil available B content. [Result] The results showed that B application promoted the vegetative growth and yield
components of rapeseed. The average increment with B fertilization was 428 kg-ha™ and the increasing rate was 19.2% for all 30
trials. Compared to the control (no B treatment), the yield of about 70% trails significantly increased by B application, and the
percentage of yield increment more than 500 kg-ha* was as high as 26.7% for all trials. The results indicated that the yield increment
by B application had significantly negative corretation with soil available B content. Based on the relative yield of CK/+B at 90
percent level, the soil critical available B was 0.58 mg-kg™ which was higher than that in the 1980s determined by the second
nationwide general soil survey achievement. [ Conclusion] The yield-increasing effect of B fertilizer on rapeseed is notable and the
soil critical available B is 0.58 mg-kg™ in Hubei Province at present. According to the soil B deficiency criterion, it is necessary to
apply B fertilizer for about 80% rapeseed cultivated field in Hubei Province.

Key words: Hubei Province; Rapeseed (Brassica napus L.); Boron fertilizer; Seed yield; Soil critical available B value

Ucks BEA: 2007-06-15; ##3% HHEA: 2007-08-28

EEWA: HE “+ 17 PSS (2006BAD25B01. 2006BAD21B03). [H R FEWI5THT (IPND ST H (Hubei-30)

TEEEN: 48 45 (1981-), Z, WIHLBIN, LT, WF5s m A EwE 3= S AL AR . Tel: 027-61379276; E-mail: zoujuan@webmail.
hzau.edu.cn. JIRVEHEGIH (1967-), U, WIdLsl/AN, Bd%, WL, W55 A BAREACE AR . E-mail:  lujianwei@mail.hzau.edu.cn



3 A8 UEAE IR SRR R e AT R S (ELRT ST 753

0 35

C0F50 R Y A4 b T S 3 T AR e K
AUy, MR EAEER 2004, sEEmR L,
YRR TRIRURR AR ) H 30 2Rt =) il He k1, |
RV AR L A S A 7 (R A, (HEeZ X
R TR ) T A, S FH 1 AR A= Bl
FHE R 20 ZAFEHTA I 5 kIS A i L AR
TSR B = i AR R, Ze Ak, — it T
- 3 e B N FES e Y AN A PR T S e R I IR
O 53— R A A TR (/RS AE Bt
T8 SHCLEMERR, e E T A
O PR, e A RO I S A ) A
RORGE,  HEATIE A i SRR V) 1 40 22 5% o F R bR
JEHAT RPEIA A ) S 3, CR AFSE 3 )
A DRI L it FE R e = = B L) R DR 25 1 5 i LK
TS, BRI 5 2 0 it 0 s s A SRR A £
LA I i SR I ) BRI s B, BRR
B A RS e RIS, I
T fie S 4 SRk e e P SR PR IX L A
TR = s Yol RO B 5 A 2 it FH AU 3k S 1 428 1)
L5 A, M4 20 HH4 80 AEAR IS X 45 AT 2
PR BARIPIR GG CaniBidb 3 000 AN 1A
SPSAAT O £ A A 0.33 mg-kg™) KA i A 2%
Wie & 0.5 mg-kg™ A iEalE S HEFRCS, YR T
THSERI RN 3 7.5~15.0 kg-ha™ BIRD F) it A 4
FEUS 2L B TARGFROCR . SRR, RV S it
R4 K, e FHAIAE R A il i A 7= o 1 s R
RN, AR TR B, BECR A A RO R
B, i B M X AR AL, SR I
Sy X -3 O & B R R, AT
H X T K A A S 8 s 2R 2,
[fii, 20 el 80 AR 1) 338 Rkl == Bl b 7E
A A NN, BRI AR S K A
AT ARARAL, B HTHETT 16 H WA T e Sk B S A
i B B K22, R A AR AT BT ST A S i
PRAERY %A T T, E B = K 5 R S
Fro  [IARBEFTUIN S Y AERIHHIAL A 3277 X =2 it il
(1 7= 0N Je H R AE = 4 AT 3 A e AU,
2005~2006 AL AEiIAb A WisE F - X g — T A E
30 AMHINRKE . CHUE R OCEE I R ] 5 70 X 358 f
FEE BB M AR P A A R S = BN,
A A I N 1) 3 o e b, A — D4

PS5 AR AR
1 #MR5R%

1.1 RIeHHY

FHARE T 2005~2006 4F 1 40 il e HEAE T b 4
WEEEFZ ORI TS APk R, B, GBI S
B WKL FRITIRRTAS 10 AN EL (D, iR X 3
SRR TR (A2 SRR TR 80% LA F.o BANEL (D
AT ERE 34, L3004 A8 (AT R i a1
B RBAN TR 1, Hoh 3N & & 0.15~
1.36 mg-kg™, PRy 0.44 mgkgts

AL AR HE T AU (IR IR . K
BED) AL A, SIS R LR 10 R
B AR N /KRG AL -
1.2 REAZE
.21 it W5 E NPK (CK) F1 NPKB (+
B) AN T . CK AbFRAEAN A= & 3% 43t FH 12253 3 K -
N 180 kg-ha. P,0s 90 kg-ha. K,0 120 kg-ha*, +B
AbFRAE CK JEAME T34 D 7.5 kg-ha. AR} FH AN
Tt LA ok - BRI 4 ¥ A T REAE i S B Ak it it
s FAEFIEAE S 3 Y], FEAE Y 60%, AR (B
A5 50 d) FHEEAE (BEAk)E 90 d) &ty 20%. LT
BHRF DN R E (B N 46%) o I BERRES (& P,Os
12%) . S (& K,060%) . Blld (& B11%) .
FAOFREA 3 K, NXTA 20 m?. L AR A B
T8I SR ) 22 1 A B 7
1.2.2 FEBERHRE TSRS AT
YIBGRG R TR AR . UM ek
RFEFLTT, (RS 5940 55 15 A, FIAEEAN +
HEEL 0~20 cm JZ IR IIBHE 2 1358, 705550 5 KT BE 4
ik 20 B, AEFR 0T .
1.2.3 HEFROWNNE T HIEAR MR IL
PAREATIN P, 438 pH $oKk L H 2.5 < 1, pH PHIE
A HUTCR T EAR BRAN 7% R SRR R T IR
K] 0.5 mol- L™ NaHCOg i #-4HER BT EL (03, 38
AT 1 mol-L ™t NH,OAC 12 HE- K M6 IE T 3T 3%
PR W KR AE- 22 R Ak .
1.2.4 FM57  BERIABEHLAE 10 M58 2 (D
ERERT]S Ak #i. S0 4 AN E Gl 3k 12 44K
B s SEEAT T, S A BB LI 5 #k, Wil
PR EFERR R O M 2 E 22T D« — %y
Bt ONEZE BRSO ket fmn
e O 322 | 20 DM MPRFFRED TR ESS



754 ik A 414

F 1 ZiAIE S ERMTIE S 9 OR R h e i

Table 1 Soil fertility status before sowing and rapeseed variety in experiment sites

WK pH AL £ M R A g g Al

Site Organic matter Total N Avai. P Avai. K Avai. B Soil type Rape variety

(gkg?) (gkg?) (mgkg?)  (mgkg!)  (mgkg™)

1 7.80 15.87 1.08 18.76 126.91 0.31 JKFE+ Paddy soil i 24 11 5 Zhongyouza 11
2 7.04 34.57 2.10 11.30 74.59 0.50 JKFE+ Paddy soil i 24 11 5 Zhongyouza 11
3 7.25 39.05 1.87 15.48 77.12 0.71 JKFE+ Paddy soil HiiZ¢ 11 %5 Zhongyouza 11
4 7.62 16.32 1.03 20.91 107.00 0.28 JKFE+ Paddy soil *XY 10 %5 Zhongshuang 10
5 5.34 31.43 1.69 19.18 37.27 0.56 JKFE+ Paddy soil *XY 10 %5 Zhongshuang 10
6 6.72 21.24 1.34 21.32 98.88 0.46 JKFE+ Paddy soil *XY 10 %5 Zhongshuang 10
7 7.33 27.94 1.57 15.83 243.64 0.39 W+ Fluvo-aquic soil ~ #£%% 12 5 Huaza 12
8 7.72 30.81 1.71 15.24 262.93 0.40 W+ Fluvo-aquic soil ~ #£%% 12 5 Huaza 12
9 7.79 27.38 1.52 24.54 270.11 1.36 W+ Fluvo-aquic soil ~ #£%% 12 5 Huaza 12

10 5.33 19.81 1.15 20.56 62.20 0.21 JKFE+ Paddy soil X 9 % Zhongshuang 9

11 6.07 15.58 0.98 40.44 67.06 0.28 JKFE+ Paddy soil XL 9 % Zhongshuang 9

12 5.92 20.22 0.97 50.64 141.80 0.56 JKFE+ Paddy soil X9 % Zhongshuang 9

13 5.90 28.27 171 23.66 32.35 0.21 KAE -+ Paddy soil #J% 45 Huaza 4

14 5.65 28.79 1.65 37.69 37.33 0.40 KAE -+ Paddy soil #J% 4%5 Huaza 4

15 5.92 28.80 1.63 29.63 44.70 0.33 KA+ Paddy soil #J% 45 Huaza 4

16 5.22 29.11 1.46 11.84 52.15 0.18 71 Fluvo-aquic soil  #£X( 5“5 Huashuang 5

17 5.91 33.82 1.84 21.87 47.20 0.49 1= Fluvo-aquic soil  #£X( 5“5 Huashuang 5

18 5.52 45.36 2.45 18.17 44.67 0.62 1= Fluvo-aquic soil  #£X( 5“5 Huashuang 5

19 5.42 34.06 2.01 15.54 42.20 0.49 KAE -+ Paddy soil #7565 Huaza 6

20 5.32 35.28 2.00 15.12 37.26 0.42 KA+ Paddy soil #7565 Huaza 6

21 5.28 35.35 1.99 21.83 47.60 0.34 KAE -+ Paddy soil #7565 Huaza 6

22 8.03 13.24 1.86 8.38 47.24 0.30 1. Fluvo-aquic soil 1% 9 5 Zhongshuang 9

23 7.98 14.40 0.92 14.70 62.22 0.18 1 Fluvo-aquic soil 131 9 5 Zhongshuang 9

24 6.08 22.51 1.38 10.22 78.40 0.15 1. Fluvo-aquic soil 13 9 5 Zhongshuang 9

25 5.93 22.00 1.21 17.75 141.84 0.25 JKFE+ Paddy soil HiiZ% 11 %5 Zhongyouza 11

26 6.83 37.41 1.91 13.27 21151 0.42 JKFE+ Paddy soil HiiZ% 115 Zhongyouza 11

27 5.92 27.18 1.56 20.67 102.00 0.72 JKFE+ Paddy soil Hii2% 115 Zhongyouza 11

28 6.45 32.05 1.82 21.38 109.18 0.36 i+ Fluvo-aquic soil ~ #£%% 9 5 Huaza 9

29 6.43 26.20 1.59 9.08 124.56 0.66 i+ Fluvo-aquic soil ~ #£%% 9 5 Huaza 9

30 6.08 35.43 211 13.41 119.40 0.62 Wt Fluvo-aquic soil  #£%% 9 5 Huaza 9
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Table 2 Effects of B application on growth and yield components of rapeseed

Mo Lb 3 MR YOI VSR BESfRLEL TR B LEIS =R
Location Treatment  Plant height  No of first branch Pod number Seed per pod 1000-seed weight  Seed yield Harvest index
(cm) (No./plant) (No./plant) (No./pod) (9) (g/plant)
I CK 161.5b 10.0a 500.3 b 20.8a 29a 24.2b 0.24b
Tianmen +B 1713 a 10.8a 644.0a 22.7a 28a 35.2a 0.26a
Al CK 162.3a 79a 3016 b 16.6 a 27a 13.1b 0.21b
Xiantao +B 167.6 a 83a 403.1a 19.1a 28a 18.6a 0.24a
= CK 161.2b 95a 387.3b 18.7b 28a 159b 0.24a
Qichun +B 177.2a 103a 603.3a 218a 27a 276a 0.24a
25 CK 159.8 b 8.7b 405.8b 219b 27a 19.3b 0.24b
Ezhou +B 181.3a 10.5a 600.8 a 243a 28a 30.1a 0.27a

[ p3 PR Al — PR bR AN NG P REROR P<0.05 KT LZEF B, T

Different letters for same item in same site indicate significant differences at P<<0.05 level. The same as below

2.2 MR HSFEEREE
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VR, TIEAEINYS CK ARG =2 Ak A 2 3% 1EAH
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o LA b LU0 A SO KT R b e
- S 2 A S = IODR 0 R S it A ) P B
2.4 THEAYMIERENTHRE

P T YT 0 0 28 A AR R R S A
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Table 3 Soil available B content and effect of B fertilization on rapeseed yield at different experiment sites

e

=g R

R KR Yield (kg-ha™) JEANIE = Increment form B Wt KPR Yield (kg-ha™) JEANIE = Increment form B
Site CK +B (kg-ha) (%) Site CK +B (kg-ha™) (%)

1 2046 b 2501 a 455 22.2 16 1215b 2867 a 1652 136.0

2 2600 b 3000 a 400 15.4 17 1590 b 2061 a 471 29.6

3 2300 a 2200 a -100 -4.3 18 1780 a 1795 a 15 0.8

4 2329a 2420 a 91 3.9 19 1915b 2150 a 235 123

5 2354 b 2894 a 540 22.9 20 2060 b 22752 215 10.4

6 1622 b 2057 a 435 26.8 21 2280 b 24102 130 5.7

7 2500 a 2600 a 100 4.0 22 1250 b 2249 a 999 79.9

8 2475b 2750 a 275 111 23 1697 b 1929 a 232 13.7

9 2450 a 2500 a 50 2.0 24 1940 b 2455 a 515 26.5

10 2900 b 3875a 975 33.6 25 2430b 2625a 195 8.0

11 3000 a 3025 a 25 0.8 26 2650 a 2775a 125 4.7

12 2300 b 2813 a 513 22.3 27 2475a 2500 a 25 1.0

13 1650 b 3000 a 1350 81.8 28 2509 b 2914 a 405 16.1

14 2500 b 2900 a 400 16.0 29 3341b 3690 a 349 10.4

15 700 b 2250 a 1550 2214 30 4118a 4343 a 225 55
x4 TIREWWEEXHEEMSRMm
Table 4 Effect of soil available B content level on response of rape yield to B application

BN LU HH LA T O T MBI CK/+B At it
Soil avai. B level ~ No. of sample Average available B Average yield (kg-ha™) Response to B Relative yield
(mg-kg™ (mg-kg™) CK +B (kg-ha™) (%) (%)

<0.20 0.17 1617 2417 800 58.7 69.8
0.20~0.30 0.26 2260 2866 606 34.7 78.9
0.30~0.40 0.36 2144 2618 474 424 80.9
0.40~0.50 0.46 2073 2386 314 1655 86.3

>0.50 0.73 2640 2842 202 76 93.6

120y mg-kgte MKPEIX— I AEARME, AW 24 MR
Sl . | I LS 0O A5 BT T R, o iR M
2 v 80%, 45 AL AL A S A X AT 80%2E 4
A I f0 - e T
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U 3 it
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o . 3.1 HRMESRRIMNELEAR, MK ZEAR
27 i

Y0 02 o0a 06 08 10 12 14 16 LA LK 10 A (i) A 30 Al

I 147 %)% fit Content of soil available B (mgkg™)

[i]

TIEBNWFERIGRENHE
Fig. Determination of soil available B critical level for rapeseed

SEHERI S THAREG:, IR T A e BB ) SR MLA, it
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A HA B L RIAE FH B, A A v b AR
AR e R BT B T, T A
BEnf DU . AT AR, BENC iR e 2L
e AR B AU R BRI MR, A
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T, R RIS A S S bR L, BLIE AR N A
SE R IES P £ R 3k B 538 5 VI T BT K T 5T T
k.
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W2 W S AR, IE AR S il it
FANAE () EEA T . HArie Wi o F o ik a £
P332, e se bR A P, U AR HEAT 22 05 FH R B
TR0 (A gy TR E AR, MRV
RO K H 3852 0 AT IR By, AR5 AR 14857 5y
FEEFEAR AW R R (SRS, A
AR Ay 5% 55 P #0592 020390, 3kt R TE A St )
] 5 0 - e 5 AR 35 E AR i iR,
TE 55 U b 83 Ay i e DA LB A & 05
mg-kg™ AR AR, X —feks DA
20 245, Dy E S R AR T Tk .
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b, ISR IRGUAR AR K, (A il P el 20
AT SRR 5 W A Sk H A 1 AR
RARAER T W 0=, 1 D0 503 532 5 fon B o d

SN B A AN DRy R TR Al i R ek
AR AERE Sk RIS R 5 B 2 il % 2 5,
PO BT W 25 S B e 0 2 1 S 2 i R Y
282831 b A2 i e S PR KT L 20
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MIARIE A A, AT e = SRt -3 s A L i 2%
BT T BEL it B e 5 AU T 41 e b X T
FLAE KR, WS I S E L, 0.56 mgkg” A
o FURITAERBA B2 T SRR — WA AW
FUR AT 30 /N HH RIS, 45 A sl db a4 =g
DX e i 342 1) L 4584 20 e A 4 0.58 mgrkg ™, 7EIX
R B R B T . 48R, AT AR
PEACE R, BB LA 2500 2 i 0.56~0.58 mg-kg™
VE R4 [ b= = X I 2R W B FR bR, b T E T
K BZHRERAF B . EATIRF, Y5
W 3BT (B) 0.58 mg-kg™ 1 kit Sl 1) i
e FHE, ARRFFTES KRR, A6 MR AU Al 45
A I T X — i S, {HUR (RS 2 7.5 kg-ha™)
BAT RIS G = sl = AN B2, SR N AT Rl — AT

5.
4 i

4.1 SR e ) M s R A K 1 Lk A R
HONEEFRIA S BORIEH, AT S5 24 e Sk
FLre

4.2 HHAEEMEEE A X 30 ASHIAE HH )R 06 4 R %
B, AT SA 88 P s 428 kg-hat, SRR PR,
19.2%, IHrpr 21 MREE TG = 2 .

4.3 b IEAT O B P A S A S A
5, T AT B s e T e AR Sy, JF
3 b S MR S R

4.4 FRIRTRAIN A I 1 o A AR B = 5 90% 1%
Ay AU - bR, G A e SRR A I - AT
Il A4 A 0.58 mg-kg™. HEILbRE, WIb4 W L= IX
245 80% 1 IE B AN .
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