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Abstract

In this paper, field experiments with different boron fertilizer dosage were carried out for 3 con-
secutive years under suitable NPK fertilizer application. The result of research shows that the
growth and development of rapeseed were promoted by adding boron fertilizer, and the plant
height, branch number, the number of kernels per plant and the number of kernels per plant were
significantly increased, and the effect on stem diameter and 1000-seed weight was not obvious.
The yield and benefit of rapeseed decreased with excessive application of boron fertilizer. The
yield was the highest when applying 7.5 kg/hm?2 boron fertilizer, with an average increase of
19.33% and a production to investment ratio of 47.47. Increased application of boron fertilizer
can obviously increase the content of nitrogen, phosphorus, potassium and boron in the upper
part of rape field, and increase the effect of boron > nitrogen > phosphorus > potassium. Excessive
amount of boron fertilizer is not conducive to the absorption of nitrogen, phosphorus and potas-
sium nutrients in rapeseed. Based on the above studies, it is recommended that the applicable
amount of boron fertilizer in rape production in this region is 7.5 kg/hm?2.
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2R O3 o T SR 3 AE 1 L ) VB BT AR LI T AT N FBIE B A RK . BRI RRE, WAL AT (2
BEWSARKEE, MR 258 BRARENEANENE BERE, NEENTREERANE.
HEEAEWSET =] TR, MR, W75 kg/hm2if=BRE, FHEF=19.33%, F=HiL
47.47, SEHERIIEH B TR RS LRI S R, REMCRW > & > B > 4, JEMERES
FIT- M BB IR R, LA EIRBT U A X b S 2 7= A& A BN 7.5 kg/hm?.
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1. 3]

SRR E R EHEY), R RE S HEY MR EERRIFEL — EFER, LI A
HH AL S PR . AlRE TR D IR [ 1] $ b S A2 7= AU s SR AR (0 S, R IR AR 7= e 1)
SR, T A B AE R SR R A v v A RS i —[2]. SRR — R AR AR E R T AR
S R R ARGUR IO E[3] [4]. IR RMEAK R BT FHMEENMEEFICER, nEdkmem
AR ARSI s E A AW, S AERKRKRE . W APUT R BB, Gt
RIS SE AR R E, S B “Aemi AL ” , Z5503AK[5] [6] [7]. 4R4R5F(81M I xhildbE
THSE 3 X AR e K L O I FHEAE 7T, 4 SRR B A T R e i, Y SR A Y g
ARG FHE N 0.58 mg/kge M HFREE[OPRHK VL iy SE M X L3 77 0 I e R B, KL i =g
e X 3984 200 &5 5 0.25 mg/kg~0.5 mg/kg, R BRI 58.8%, A N & BRI, A
(X 34 0 & BT 0.48 mg/kg, =ANREE AN 3 S0 & BT 0.5 mg/kg, A HIX 135
A O B B A T AR K o AR FE @ I A [ A P e DA ) A R b P, DAHITR AR HB X S Sk
FR 7 e AR P AR R R

2. MMERHE
2.1. RIS

W6 X AETL 754 B ] XS S AR XN AR AT, i X ST 48, WIise g, U0, X
S, FKFTIH, AEFRIAUR 14.9°C, FEKE 978.7 2K, oML 220 K. HEERAUKRE L, TEA
MR B BIb A 12 A LR, DRG0 RGP R BN, 2 S 0 A
oL, EIIhaE.
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2.2. AR

RIS BB A O A T HE R AR T A% 21 57, i MOy H Y AR AR B E AN B = R AR,
SEFWY 235 K, HUEITERGR. SRR T4 10 AR E . 11 A TSR, IR
DNATER 50 em. BREE 19.0 cm, BEAET12.45 Jikk. 24 12 o FRIBHTER, K 4 A ERIBETRAZRN
WFER AR R EL G, I BRI R E AR, R R R AT s R A . I 5 A TN R EEATI
PEMIENX S &6 TP KA . 2k s B A B A LA T MR A 1

Table 1. Locations and basic soil physical and chemical properties of the field trial sites

= 1. I S BT IRE AR MR

. o o ER AR EEBE A AR
i R RSP ) (gke) (mgkg)  (mgky)  (mgke)

2015 4 ANEESEATRT 3259213 119.73045 7.06 28.26 1.48 17.19 78 0.45
2016 4 NLBTEYERT 32.60153  119.71736 6.85 27.53 1.35 18.95 81 0.42
2017 % NIRRT 32.59905  119.72027 7.35 26.78 1.24 21.23 87 0.51

2.3. AT

PRI Bos Bys« Bss Biiass Biss Bigss 35 6 NMEFE, 2 51% 7R 0 kg/hm?®. 3.75 kg/hm?. 7.5 kg/hm?.
11.25 kg/hm’. 15 kg/hm®, 18.75 kg/hm® ARG AR S, 3 KER, AXEHF A 4 * 10 =40 m*. & B,
B g A B 23 39 A N262.5 kg/hm?®y P,0563 kg/hm?. K,0 90 kg/hm?, B AERNS R B AE kL, Horp &
FIRE(E N 46%) BEIE NI BERRES (5 P,Os 12%) i IE A &AL (F K,0 60%) . JERHE BN FIESENE 40%,
L 20%, EAE 40%; fEACAsEBEbt; AP IEIEAL 60%, &L 40%; AL —vEREHE . I RE T, A
A HLAE,

24. NEMBSHZ

TSRS N X BN 4 o265 SEmsR itk . 200 B b R SR TR
HEEFZAREMR, FHHENXSRUTH, G RL SRR AT ™ .

2.5. BIEGH 2

RIGHHE YR SPSS17 # /4 F1 Excel 2010 FEATSE it 40 H7 -
3. ZRE5 9
3.1. FEIHAE A ExfmEEZER Z 4RI

MNFE 2 G IRAT RN, S AT SR ) B R 2R B — e PR E . 5 Bo AHEL, 38t AR d
SRR OB FRR A SR BRI AR BRSO AR, (AR R 11.25 ke/hm? SR BRI S
SPZEM THREEHAHE . AEEMREHBRAAEZES, & By s 5 By Z APk s =41 2 73553
BENKT, BEFETPHEERARUE,; 28ELL 2017 EEMAMCRRA, 4 B, s 5 By 2 02 FiERH
WEKT, ZETSE Brsy Biiass Bis 5 By ZIAIZERIYE B E KT AR A RELL 2016 FA4FH MR
K, JHE By o5 5 By Z A1 Z R BN B E KT, ZHE V)G Brsy Biias 5 By 212 F 5k B & 2K
Py BEARIEL 2015 AT 2016 FALEE Brsy Byias 15 By IR ZE F 3R B B2 /K T, =FT3J5 Brs. Biios
5 Bov Biygse Bigrs ZIAIZEFIIABINR R K, W ESEME. B SIEKCH T, RS o miae ey
fREHMEAEKRE, REmET s, SRR MEEAERES, Wb E.
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Table 2. Effects of different boron fertilizer treatments on agronomic characters of rapeseed

% 2. FEMARALER IR Z R BN

FkE/em ZEH/mm S

sl
2015 2016 2017 T 2015 2016 2017 P 2015 2016 2017 P

Bo 160.72b 168.01b 181.72b  170.12a 1.91a 1.97a 23a 2.07a 1731b  16.72b  15.33bB  16.42b
B35 172.82ab  181.04ab  194.73ab  180.83a  2.l1la 1.93a 2.43a 2.15a  21.71ab 19.03ab 17.31abAB 19.32ab
Bis 176.02a 183.70a 196.04a  18522a  2.18a 2.07a 2.43a 2.23a 2332a  20.71a  19.0laA  21.03a
Biias 172.04ab  186.74a 199.03a  18591a 2.23a 2.31a 2.47a 2.33a 2272a  21.72a 18.30aAB 2091a
Bis 173.32ab  184.01a  193.72ab  183.73a 2.17a 2.43a 2.33a 23la  2230ab 21.31a 18.02aAB  20.51a

Bis.7s 173.50ab  182.02ab  193.31ab  182.91a  2.0la 1.83a 2.20a 2.0la 22.02ab 20.0lab 17.03abAB 19.72ab

LR SHES REARIEL ThiHE/g
2015 2016 2017 F15 2015 2016 2017 ) 2015 2016 2017

AbER

Bo 397.71b  391.04bB 402.33b 397.02dC  16.74cB  17.02bB  17.18c  16.97dD  298a 298a 295a 297a
Bs7s  431.50ab 424.73abAB 424.70ab 427.03cB 17.55bcAB19.11abAB 18.18bc  18.28¢cC  2.97a 3.0a 296a 298a
Bss  468.52a 453.71aAB 450.04a 457.4laA 19.81aA 20.42aA 20.47a  20.23aA  297a 299a 3.0a 299
Biias 461.83a  456.03aA 440.02a 452.62abA  19.71aA  20.21aA 20.08ab  20.03aA  296a 3.0la 297a 2.98a
Bis  448.01ab 429.02abAB 435.74ab 437.61bcAB 18.83abAB 20.03aAB 19.62ab 19.48abAB 298a 299a 298a 2.98a

Bisss  433.54ab 420.70ABab 418.01ab 424.11cB 18.4abcAB 18.92abAB 18.81abc 18.72bcBC 2.98a 298a 297a 2.98a

I FSIARANG . KEFE MR RZERIE P<0.05 F1 P<0.01 KFEE. T,

3.2. FN[EIHHAR A 2 X 3R B AR

M 3 sk 3 RIS HE e A, B AR Rk SR KO B B R, =4E
[ ALEE B7.5. B11.25 5 BO Ak, F=& %R IAFEE KT, 2015 4408 B7.5 5 BO 2 877 &2 7 ik
W FEIK, 2016 F403 B7.5. B11.25 5 B0 2 [Alf= & 2 AR B E KT . =FBHLUEN 7.5 kg/hm2
P35 i, 5 BO AH ELIEIRIE 13%~25%. i &t AL = & s f s B R B, B15. B18.75 5 B7.5
FHECP= 298D 6.2%~8.4%.

Table 3. Responses of rape to different B treatments on yield

= 3. AEIHEARAEAL IR X 3= 2 HI 2N

2015 2016 2017
W P e S P e, P
(kg/hm?) (kg/hm?) /(kg/hm?) (kg/hm?) (kg/hm?) (kg/hm?)

By 2190~2280 2245¢B 100 2115~2680 2411cB 100 2430~2688 2561b 100
Bs.ss 2208~2640 2406bcAB 107 2390~2803  2578bcAB 107 2583~2830 2698ab 105
Bis 2490~2895 2703aA 120 2860~3150 3008aA 125 2690~3063 2903a 113
Biias 2520~2788 2620AabB 117 2745~3063  2927abA 121 2693~2983 2838a 111
Bis 2463~2263 2537abAB 113 2640~3018  2843abAB 118 2673~2960 2787ab 109
Bisg7s 2365~2628 2474abAB 110 2555~2965  2779abAB 115 2638~2833 2723ab 106

s AR VACEE By MSESL, SHAMABERLE. T
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3.3. FEIHHAR A EXhSE AR BT TR 5 S BRI

B 4 mI 0L, 3 A B S m R kv S S R R S R P i, (E R A AR S A
PR U B A . SR AT SR A S BRI R, S A S AN AL, AR R R A B B
K, HEREEE 7.5 kg/hm? 5 2 A B8 2 KT, USRI & 11.25 kg/hm® I f i, 2 ) 384t A e
REEMIUN . 38 5t AE X E B A S G RO AR E R, AFE Byias Bis5 By LIRS &2
IR ENE KT, B Bis 5 By Z A1HH 2 522 A 30 0 2 /KT o T S 5 A = P i 5
it AT T 2 AR S S i, AREE Bosy Biiase Bisy Bigss 5 Bos Bags Z I ZE FIYIA R E K

Table 4. Effects of different boron application on the content of NPKB in rape
F 4. NEHEARAEAL IR 3 R BRI & 2 R

. BEE% B E% MEE% i & (mg/kg)
o gl WiE gl WiE gl WiE gl WiE

Bo 3.72~4.19 3.94bB 0.63~0.68 0.66b 1.62~1.74 1.68b 37.1~46.44  41.54dC
Bss 4.17~4.23 4.2aAB 0.69~0.75 0.72ab 1.66~1.78 1.72ab 4429~51.42  48.02dC
Brs 421~43 4.27aA 0.75~0.81 0.78ab 1.69~1.82 1.75ab 61.16~74.93  67.60cB
Biias 4.31~4.47 4.41aA 0.73~0.92 0.80a 1.73~1.86 1.79ab 80.69~84.05  82.38bA
Bis 4.27~4.51 4.40aA 0.73~0.89 0.7% 1.76~1.9 1.81a 86.15~95.46  92.17aA
Bisss 4.22~4.43 4.36aA 0.71~0.87 0.77ab 1.75~1.87 1.79ab 88.11~99.78  93.42aA

3.4. FEIHHAR A EX 3R A F AR
M S FTLAEH, THSELR G AR b BIIE A B (0 hn e TR S R R, DUER R 7.5 ke/hm® 934
Wi femn, MR EET 7.5 kg/hm® U, $URGEIZE N R WFEHELLE, BRI E 1 n th R2e TH S
fath, R 115 ke/hm? Jo = bR BRER, DU & 7.5 ke/hm” B B, P9Ik 47.47.
Table 5. Benefit analysis of different dosage of boron fertilizers
= 5. NEMEMEER 8 E S
2015 2016 2017

A gmpem BIAERIN R L R BIIEEIN PG PR MR BIRREON SIS L
(kg/hm?)  (jo/hm?) (Jo/hm?)  VCR  (kg/hhm?)  (Jo/hm?)  (Jo/hm?)  VCR - (kg/hm?) (jo/hm?) (Jo/hm?)  VCR

Bo - - - - - - - - - - -

B;s7s 160.83 18.75 756.51 40.34 167.50 19.50 566.75  29.06 13671  19.13  486.61 2544
Bis 457.50 37.50  2167.72  57.80 596.67 39.00 204935 5255 34172 3825 122592 32.05
Biias  375.00 56.25 175131  31.13 515.84 58.50 174694 2986 276.70 5738 966.34  16.84
Bis 291.67 75.00  1330.82  17.74 431.67 78.00 143285 1837 22583  76.50  759.13 9.92
Bisss  229.20 93.75  1010.83  10.78 368.30 97.50  1191.69 1222 161.71 9563 502.62 526

4. Wit

VRGO R, BRI T B AR KR, MR . SRR Sk R R
FrRi B AN DRl 2s B BB s fEF[S] [10] [11] [12] [13] [14]. ABFFTH, HEHAIALG M0k 4
FeR, SRR AR A ARIORU R B BRI ISR, MR 7.5 keg/hm’ BHEF ORI G, FE A
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WM. ME N 7.5 kg/hm? J5 7~ BRSP4, 35005 & e FH 0 JIE o yoh S8 77 e R0 25 A 7
X 5 AR [14] [15]8F 5545 AR AL .

FRE[6I LR, EF—BKT T, WHERAEE R Tl Semkad &, B A, o &m0 et
BRSO — s FAMIVE A o U2 [ 178 03 BA - 3R HI8 25 S i A 47 %o e (0 W USRIV A A2 A N R0 20 A
48 e ol SR A VT A 1) 18 o ek St O Sl R, RIS S e . RALW 18 A A R, SR
(OB 4 G A RO 0t B RARAE T XIS B AR . SR ZEZE[ 101 7T I, JHh S e R AR 25 2 it A £ 284 o
e AT IS R BRI 2 R 0% RAF BIHBLSE 18 . 7638 B A IC it T 434 it B0 A mT (02 32 3 S A Pkt
BRI, it P B0 AR T e SR U R A R, TR AR R B A B S kg . =
NS AR R A S R, TTRE S A S RO E . BRI A RS IS A DR [15].

5. &t

1) B AE PTG e KR, SIS = i, W EIAEHEAR TS KR E, i
W R 7.5 kg/hm XHCEMRE . O Hobk A RECR R AR E AR IR R, S AT AEAR
Eb, Wk i AN o B S IR B 5B KO, SRR AR ORI A A R0 Sk B BB /KOs TR BT 7.5 ke/hm?
JEFE IR LR, ZAERI LU E 7.5 ke/hm? I 3R 75 SR 2 B B

2) Mt AE B AR ik et F AR A, RS BCRI > & > #F > W, JEWIEHEANF
Tl SEx BT IR AR R 11.25 ke/hm? I3 U0 & Bl i, 2 e B M IR 8 = LT B
B R LLMEIN R 15 ke/hm? IR, 2 Ja M ORI AEL B 2 B LR o R D A P 398 o o 4
HAGEE Bysv Biioss Biss Bigys 5 Bow Bsgs Z (A1 22 R B IA BB B E/KF .

3) M AR AT N SR A PR AR A, Rt A A AE S A P R L R RS, DU & 7.5
kg/hm?® I 5, 1 R0EEIE 1814.32 Jo/hm?®, A bk 47.47. S5A MIIEGHI SRR By 2438 A RR IRy
SR, A X S A TR A E &N 7.5 kg /hm?.
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