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BN L KEREFEABRE T EREE FRRE, A B MElEk
BEANRMES M, 015 R, E T BREFG T, ARBRLHRN DERBIFEHATESR:
HRERBHFEKOE RS, ERTRENRRAZSNER, CHRRESTEENTE
EF (1043110, 25pkg/g) MR BNEENBREOMER (11.12/11.57 ng/g) HER
Mo HHELH RS MR T BBMAA T - A RBBORREZHNAER, MAKBES. HE
B R N S A B XREMALNER R E.

XRE  WmELF, B, BEFWIEBREN

MEEMNBWRERNEY BEZRITEFEE, REREMXEREZ—, HfER 1+
NFEE, AEHEAME (Bra. napus L.), AEHMI (Bra. campestris L.) RIFER
WL (Bra. juncea) ZFpAM, I H I NE, EENETHZHEE, KITRK
RARRERE, CEHBEMENSIRET —ERH(R), BE, FHBERER 2/3 U ELHRE
WX FEDERITBEE, MXEHX AP Z BRI E kL8, 80 £/
DLk, B H R S SR R B R T T T O R,, BROE X AR EHE R K
HIBRE 7 BRI, Bk, B oT i SER A Sh Fb i SR eE 0, I L R e, B
FHREXEAVAERNEPRERBETLRE XHERE X,

- RE H&

(=) £ SHRTEINMIEKER RS ATENEGE, FPERE, KEHHSE .20
Bg/g, pH6.2, TIEANLE 23.1g/kg, &H 1.1g/kg, WHHE 1761g/g, HHBH (P) 11 Bg/g, EXK
] (K) 1370g/go HIAHMELATEEEEN FEMAMTERL 184, HFERLE . £&FR24
AE. B (R AEEE (o BUTE S, BRI 0.2% W KIBK). BH 4K, SRS
7.5kg, e A NP X 2354 2.1,0.7 1 1.4g; H S, Ca, Mg & 0.15g; Fe, Zn, Mn, Cu, Mo &
0.1g, FREEFTRS T HIERL. REFBEE.

(o) BERE CHLERTEUAERFSAENERFE LET. HTBER &, K5
HEBEE0.19Mg/8. PHS5.9, LAV T 20.2g/kg, & B 1.2 g/ke, B fi% & 168 Lg/g, & X K
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Table 1 The main characteristics of rape varieties rape tested

SRBE I
FS| A Mt 7= Mat%:f]‘tinn Characieri- W¥ S| &k 4 Ma?j&ion Chan:ajzﬁtﬁistica
No.| Variety*| Location attribute stics of No. |Varjety | Location atiribute of quality
quality
NETCRET Ry | maswm |0 KF23] Wk wE | KA 0.19%
2 81023 A BE B 11| 4312 #e 2k BRI <1%,
IRBRE <30
3 | Hki4 S M B LR 12 [ 84004 Bl 3% R B <1%,
{RBR R <5%
4 | HMs5 5 ;b1 o il 13| H35 e B ¥ hiFEk21.5%
s | s it i wEm (14| P20 | xE Ba |hxE14.8%
6 | ®M25 Brim R ¥ FeZZ 15| H47 A AR BE PSS &I E7.8%
7 #H 03 i RE FATH K 16 | WEHE | m&X B KT R6.6%
8 | #id26 LY e | EIVRES6.49) 17 B ®E B RAFEE2.2%
9 | mwm2s | m | Rdvm o |EAES%) 8| BG | RATE | RM | RFE22%

* HKEABEER, 81023 N RA, AR AHER,

(P) 11Mg/g, WK (K) 1334g/8, RAMKG(EZER) 81023 GFERDMH M5 S(HER) ELK
3 EHEEARE, MBEREAR 1 SNRMIE 2 M REMECGY B)RGEME 10.25kg/ha {E
TERB. PNEEH 20m', EH 3 Ko

(2) ABRE  HRAHIBKA. Hih 4 5,821 7184004, HAERK 10 S AFIRGRE(H
REEX 0.005mg/L) FIPHFEE(PIKEE 0.25ml/L) 2 AMbFE,EHE 3 IR, KEFBERN 2L, KIEHK
I KEITE N Hoagland F,FAEICEN Arron Fl. AL —KEBTKEFRK.

(W) EHheRE FAERFERFENT—XOEFNE EBRET AR ERNNAERR, &
rRE R

(&) “B 2M¥ER  BOTER—RAOE S A TS, B, N E RS HRERE
FORIFF OB S0 TN B MEN T, 8l — E ki) (130kg/em?, 3 433h), HERALERITRE, B
SOMm XRFEFRIRMERR O BHR E R B F T8 F RS, LRHE, RIREEZEME . E 16 x40 %
BRET, £V UFORBH, RENESTRRCH.EHEREAT, HTRAUHEFUELS
WE:

A, = 2% % 4,

w'w
"

~

KX 4. N1 B SRNEMELGSTHE (Ke/e) BB, 4, 1 B, FRIAFERE SN ST E
(mg/g) FO2EH,

TVER S ®

(=) TRAXLBTMEBMHHREA

%% 2 B, ELETE G T, AA SR EAER 5 W sk B IR AR E
Fo MAERHBRE BB~ BITZ IR &ML ST SRR, 2 18 M2
i, Al AR R, — R R, 2 EFHERAHE BN # T ERD % 19.0%,
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Table 2 Resistances of different rape varieties to B deficiency of soil

on | ERTyRE | wmerco | maarn Jr—
Variety stance to B du'e to B aft?r B a.pphca- deficiency
deficiency deficiency tion (times)

b= 1 4% 19.0 0.23 ERBERREE. THE &
Hih4 5 24 37.8 0.61 HAE ML HETEREEER
§pih 23 5 3| 43.8 0.78 M AR AERA, RPER 3—5 X
81023 3k 49.5 0.98 TYENMS D, TR AREE NN

821 3% 54.2 1.2 aa EZN.AEREFARE, HMAK
TR 34 55.3 1.2 BRaH BT EEFE IS X
5 26 3% 55.9 1.3 R A REAE, RMER 79X
His S 3% 56.1 1.7 A BREETEFESE . JEMARE
Bx2%8 44 63.6 1.9 EWMBAEE EMAX BUEES—8 X
84004 4% 67.1 2.0 el ER . LN EHEE R8T

4312 4% 67.9 2.1 M VB ER FEIEMAL RBRERT—I K
#2585 445 70.2 2.3 IR E N, T BEERAL, LFEEW
H47 5% 80.0 4.0 B EEE, REEER U#EFEER
U\ 545 84.6 5.5 B REE TRERRETEAST
#%03 5& 86.0 6.1 B BRI N ERR L . EERER
RER 5% 91.4 10.6 HPLRNE REH EERAER , REX
P20 5% 94.3 16.8 BRI, R AE.EERRER, REX
H35 5 & 95.8 22.6 BT, AN R A ER, R

BB B AR K B — A s A R BB, RS A B E R, BB
M 37.8%, WA HBENBRLFEMN 4 5 ZLM N5, MNBIET A HIUH
TR, EHRE “TEMAE", GREINT @™ 43.8—56.1%, HREAHIEIEEHE
821, =V ERTHSE BT 23 55 6 1~ 5L 7 TN SR ol DRSS, ER BB M A E A KA, &
ERBEALHE,ETEMAL", RN FIR™ 63.6—70.2%, WRAEHBERJHE
R 25, DRI 4312 0 84004 55 4 A5 F0; AR BB H RS, RESBIRSMAEK
5, AT BB IR, FHT S LR RER, GREIN TR 80.0—-958%,
S H R e 03 MESM SRR BB M3 6 4o XERENTE BRI 1 itk
FerrhAENIS LR RE T FHENE %,

(Z) WEEXNTRbR S D=~

7EGREN -3 R PR, WK HE 5 5R181023 MR ME - EBERE
FWER, FRRX = EFOM LRRFADHEZRKR (K 3). R, HEEFRRUEE
B s SHm, EREEH KSR RRE (55.7%), A0, &AM AERD - 8 6k 7
FHET, ZFBUFRKAFEE®, FH 540.0kg/ha, RATLS 2 SR T EERTH
iR

(2) FEEERBHPRBUHER

FE GRAN ) - S A (B BRI R b, S — SRS MR R IR, EXE L
HMERBAMIEA AT, ARRMMEEEEAETHNEKS BRENTRREES4H
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Table 3 Yicld responses of rape varieties te B application

Seed %*ﬂ“& /ha) Sy B
eed yie g/ha ;
V%rie? T?etau;g;m Mean yield | Yield increase
Y Bt B g (kg/ba) | (kg/ha) (%)
Ist year 2nd year 3rd year
" gl 486.0Cc 603.0Cc 531.0Cc 540.0 — —
X8 RE 847.5Bb 883.5Bb 792.0Bb 841.0 301.0 55.7
81023 B 220.5Dd 228.0Ee 78.0Ee 175.5 - =
B 405.0Cc 408.0Dd 210.0Dd 341.0 185.5 105.7
. % 148.5Dd 183.0Ee 157.5Dde 163.0 -
H#s S e 1080.0Aa 1147.5Aa 1144.5Aa 1124.0 961.0 589.5
5%  L.S.D. 183.1 111.3 126.2
1%  L.S.D. 200.6 158.3 162.7

EHER, WA 1 EH,ETHBEBHAG T, MRELEHEKEREDLIFE KBS T
Hih s B, MARBIAZERBR K, WKERK KB 13.1mg/kg, fuHH S 5% 8.9mg/kg,
HE 4.2mg/kg, RIRLAN, ¥KB
FERRBRET, STRMRFHEMRIEARS
RBRR B E T A E T, Hib
5 SHNMREHESTHAE, £
HEEEKESE, HRERES
5124 54.1 F1 33.5mg/kg, RAHE
R - HIRWR T RENE Ao

WAkEAMH S SHEEEANN
MENRBHLEEBEERN, M
E 2 B, GREBN & EHME . : , ‘ ,
R BUFEAETHMS 2, o s s
WERBMRG M S B X32H o m @am o mM O BRE O RER
206pg/ R, KBAMEK B I LATE Gk B B EEEARRARESREERENE
T ERBEEZAWME; His S Fig. 1 Effect of B applic‘ati.on on B contents
- M mA T, THRERE of rape varicties
KITEMTREESHBE, LEEARLBENMBRAREE, Hits SRAHEABS514
1247 1 877ng/#k, FEAHM 5 SHOFWER KR, H KO EWMES/N, MimBHAR ™%
REERMFEARTEE.

(B MHAEBESHBEBNETHER

REREEERETUEERRNAOESSEE, BN ER TE . BE. B, 8
EWshg, TMEBOEBAEBERY, RN, NKHEKE M IEBMNAR T X HE S
(5 458%); HRALBEHKX 21 M4 S; MEREHmKBEBRNREREMR (4
24.4% ) KEOTEBRBREETLET(H 75.6% ) FEHWFH T, R EH REE 91.1%
b, mRERARH (K1), EHRMEHET,.BAEREATERERRRAmER

o«
>

O~=0--0 ZXH &—0o—9 84004

WK B/ TR
[N - -
£ 2 8

B Concentration of plant (mg/kg)

=
T
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Fig. 2 Effect of B application on B uptake of rape varieties
R4 MIARERROBE G MAFLHEIREE)
Table 4 Effect of B on pollen grains of rape (meanSx)
o Fh g m BB R B EH X 2 E R
"6“. ; Trestment No. of pollen Normal rate Abnormal rate
ety grains (%) (%)
N iz ) 484:0.8 75.6+1.7 24.4%1.7
KB GEB 4940.8 96.340.7 3.7+0.7
3 = ik B 4610.8 62.7+1.5 37.3+1.5
Hili4 S s 4940.8 91.1%1.0 8.941.0
821 ST 4740.9 59.14+1.0 40.94+1.0
A 511+0.4 91.840.7 8.240.7
84004 Gk € 48+1.0 54.2+1.1 45.841.1
3 4940.6 92.74+1.0 7.3+1.0

TRER, RPARFEBEDARERTINERDERAN, ERNOERIEEE
REBPMMABHRESH, Wi, NEARALMMERRNESR, 44053 B ¥ KT
B E S

() FEdELRNVER[REABHUR I TER

N YB 2 MR ARUEL R (F5) £2H, BELSENNBBIGEESEE
o

L BEEETN 4 MRS RN EAHEREES T mn =
MEME; M KO HESHEREESTHMA= N0, 2B KO EGME& S CWMS A
THR % GRERFE T, Hil ¢ STEEMOHRE &5 T 821, XET 84004, 84004 HE LAY
HERD,

2 WEMEM RS MHERNERAHESREESTREN S8, 8%
%, BMAKEBTERSWEREES TS 3 /M HELLA, ks SEREEST 21 5
84004,821 f184004 XM ERADE,

MRS T U RNEESHESRESS THRGE; %KEk
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5 "B NETFANBHEBIEOAESE (Kg/2) (KFAR)

Table 5 B contents of flower ofgans of determined by using "B (g/g)
(water culture)

R & = L] % t = Vi g & B B
Variety Treatment Bud Flower Calyx Petal Stamen Pisti
kA G FR 10.15Cc 10.01De 5.80Bb 5.86Dd 10.43Bb 10.25Bb
wAKBa [e: 0 12.32Aa 13.20Aa 7.76Aa 9.89Cc 11.12Aa 11.57Aa
Hihe B ik 4.99Dd 4.13Ff 4.31De 5.27Ee 5.60Ee 5.74Dd
il 4 2 GLam 10.96Bb 10.42Dd | 5.08Cc 10.84Bb 7.81Dd 8.86Cc
821 ik 4.66Dd 3.86De 3.49F¢ 3.40Ff 4.40F ¢ 4.66Ee
821 [5:3: 12.15Aa 11.16Cc 4.37Dde 13.19Aa 9.25Cc¢ 9.00Bb
84004 [ Q0] 3.69Ee 3.21Ff 3.10Eg 3.33Ff 3.29Gg 3.23Ff
84004 {5y 11.89Aa 11.99Bb 4.71CDd 5.96Dd 11.22Aa 11.26Aa
5%  L.S.D. 0.47 0.37 0.36 0.37 0.45 0.62

1% L.S.D. 0.62 0.49 0.48 0.49 0.59 0.82

Wt &R (10.43ug/g) MEETT Hh 4 5. 821 7184004 3 MRF, RIAWKEE
GRE AT VIR R REZ MO BN, MTIBRIER AR 8o XA E R, R
RELGALNEN N EZERETHRBENBREZLTAR, REREERHEHEDY
MBI &L,

4 HEMETNSSE  HBRERENBESEWMEREESTRWNNWAE; HK
BRI R &M EMMRE (10.254g/g), BMERBAHEE; MK T, Hih 4 S
BREZFRT 821, XET 84004, JLEARFANKE, mEBRMRELTALNENS —
MEZREAEGHNEELEATE, AREFEBIERZEE L,

5. MEERSA WREN, SMEREES THMLR, ENATIER; NN
Hih 4 SESWMEST 821 F 84004, HE 821 ZRARHE,

6. M RETHIM WRENENEAFTFER . SHRDES T B ; GRN
EK BN EBER EE S T 55, T S8RMER, e ER T E; Sl
Hih ¢ STENSMERT 821, EAEE, “EBTEFT 84004,

BRI, AR GRS ERHEIEE T S, EEABERENNHEERRE
ER T BICE, SRR, B2, AL T, RRHZEAFREIREENE
o HEEMKIRKAHAKE>Hih 4 5>821>84004, RHZEEFBEE R AT,

g % X ®
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RESISTANCES OF DIFFERENT RAPE VARIETIES TO B
DEFICIENCY OF SOIL

Liu Changzhi', Wang Yuqin?, Chen Zhongxi', Jin Hecheng' and Deng Hongmin®
(Instituse of Oil Crops Research, Chinese Academy of Agriculiural Sciences', 430062)
(Centre of Literature and Imformation, Chimese Academy of Agriculiural Sciences?)

(Inssitusc of Asomic Energy Apllied, Chinese Academy of Agricultural Sciences®)

Sammary

Pot experiment and water culture were used to compare the characters of rape
varieties. A three-year fix-location field experiment of B fertilizer application was
conducted to study the quantity of absorption and accumulation of B during diffe-
rent growing stages of rape. Microscopy was used to detect formation of pollen
grain, and' "B a-solid technique was used to determine the contents and distribution
of B in the flower ergans of rape. The results showed that responses of rape varie-
ties to B nutrition varied greatly.

1. In the condition of severe B deficiency in soil (content of hot-water-soluble
B was 0.2 pg/g), 18 varieties of rape could be divided into five grades according
to their responses to the stress of B in soils. Among them, Xishuibai had the strong
ability to resist B deficiency, being included in the first grade. Ganyou 4 had a
good response when B was deficient, belonging to the second grade. 6 rape verie-
ties such as 821 had bad resistances to B deficiency, being the third grade. The
forth grade meant worse and the fifth meant the worst responses to the stress of
B. 10 rape varieties such as Ganyou 2 and double.low 84004 were divided into the
two grades.

2. The yield of Xishuibai was higher than that of Ganyou 5 without B-ferti-
lizer application. The result was contrary in case of B application.

3. When there was no application of B fertilizer, the content and accumulation
of B within the body of xishuibai were slightly higher than those Ganyou 5 during
their growing stages. For example, the content and accumulation of B in Xishuibai
and Ganyou 5 were 13.1mg/kg, 342pg/per plant and 8.9mg/kg, 206ug/per plant,
respectively, at the mature stage.

4. The boron contents of bud, flower, pistil and stamen of rape were very dif-
ferent among varieties. For example, the B contents of pistil and stamen of Xishui-
bai were 10.43 and 10.25mg/kg, respectivety, without B application, and 11.12 and
11.57 mg/kg, respectively, with B application. The differences between them were
very small. In practice, Xishuibai was hardly deficient in B. On the contrary, the
B contents of stamen and pistil of 84004 were 3.29 and 3.23 mg/kg without B app-
licatton and 11.22 and 11.26mg/kg with B application, so, 84004 was oftes found
to be severe B deficient in the practice.

Key words Variety of rape, “B, B nutrition, Ability to B anti-deficiency
in soil



