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Table 1 Winter rapeseed varieties and previous crops in different regions

TS A

Winter rapeseed varieties

X
Regions

4 Jinsha il . 25 Qianyouzao No.2

VG Qianxi A9 2 %5 Qianyouzao No.2
&M Bozhou A9 2 %5 Qianyouzao No.2
P75 Xixiu BHY 131 Yangguang No.131

22 Suiyang A 2% Qianyouzao No.2

AN

w4 Weng’an 5% 131 Yangguang No.131

S Pingba AL 2 %5 Qianyouzao No.2

JFFH Kaiyang AW 2 %5 Qianyouzao No.2
AR Yuqging AR 18 Youyanzao No.18
FHYT. Bijiang JAFEL 18 Youyanzao No.18
T Liping FA% 131 Yangguang No.131

HIEVEY ST LM IS X
Previous crops Winter rapeseed planting area of Guizhou

JKF Rice

JKF Rice

7K F Rice

JKF Rice - )

IH B S D o

7K F& Rice Central, eastern, and northern Guizhou winter

KR Rice rapeseed areas central subregion

KFH Rice

7K F& Rice

7K & Rice

JKFF Rice W rh S AR IS AL SR DX B AR X
Central, eastern, and northern Guizhou winter

KA Rice rapeseed areas eastern subregion

2K, HME A AR (14-16-15) , i 5 JH PEPEAE
M A7 BRZS B A 7 5 B SR B 2 REIE (25-7-8)
B b B R B R A PR A R A IR E (BN
46%6) , Hh 5 M AR AL A FRA 7 A7

3R o RCHE M R R (10.8%) ( FBR R
(30%0) . o % R S A2 g (10%0) | WK 5 Jie (4596~
50%) EBR R (30%) KGR R FLi (8.8%) F1Z I

FATRIER I (25%~60% ), Hil .
1.2 g

HH 6] 328 56 T+ 2018—2019 4F 11 2019—2020 4 43
SAE M 11 A A 3 B Ot (O #8647, 39060 T
B B AR B A0S X, Horh BN A SR TR B, 1
SCTHTREM X 22 BH B A R B BE Ay T B ve i fn 4 v
BT VE 5 X MPEI X B M 2 B T



196 LRI I NI <3 4

943 %

HH RS AR S LTl S DS Hh O X T SR IR AR
7 MBS B AT T RS L SR X AR X

T DX SRy SN SR B DX A% 1 A 0
SERPRAEVE R AR 2.

F2 AEMEX T EEMEHER

Table 2 Physical and chemical properties of soil in the experimental sites

Hi X 2%/ (g/kg) HHLR/ (g/kg) AR/ (mg/kg) RN/ (mg/kg)
Regions pH Total nitrogen Organic matter Available phosphorus Available potassium
47 Jinsha 5.9 1.20 22.39 13.62 122.8
Y Qianxi 6.5 1.21 23.55 13.15 118.3
#% M Bozhou 6.2 1.38 25.08 15.80 127.1
P55 Xixiu 6.0 1.04 16.37 10.69 100.2
2 Suiyang 6.1 1.25 26.56 12.96 115.9
%% Weng'an 6.2 1.02 15.41 9.89 95.4
SE4L Pingba 6.3 1.46 26.33 16.04 125.7
JHFH Kaiyang 5.9 0.97 15.11 9.94 98.3
AIK Yuqing 6.0 1.25 24.11 13.64 115.4
F4YT. Bijiang 6.1 1.23 23.15 14.21 120.4
- Liping 6.0 1.18 20.98 14.51 119.6

1)2018—2019 4 . KM KX X &E LK iit,
FEA KX IFLA 100 m?, B4 A0 B T1, £ 500 25
B, VAR R 114> Bl SEPRJE A 16 DL 25 & SN A A
B 3 A 7 3 RN A% Gk B 1 i o L AR R
FEFFASIE 3282 4% 2% B 10.5 J5 Bk /hm? 5 5% FH 1L
SEANEAE J AR, F 4 600.0 kg/hm?, #4101 36 i
PR 2 150.0 kg/hm?, 75 2 #1368 i /R & 150 kg/hm” (4l
TP BB NN 222.0 kg/hm?, P,O5 96.0 kg/hm?,
K,0 90.0 kg/hm?) ; B #k 5 7~8 i Hi i), Wi it 306
Bk 2 2K 71 0.90 L/hm? £ 8.8 %% H s AR R L3 0.75
L/hm? B 555 w1463, FH 25 %6 £ 18 22 il 3 H 57 4.50
kg/hm? B A R« T2, A I 25455 5K, R s 41
ko it A it 25 RIS FF 28 26 34 F S BRI AR 2 0 )22 it
FA, ELORBRAE RS FER RR A B, 3058 HLAR 7 BT 700 ik
JREL 5 R N T 383 WL A A e P DR T o o A [
W& (538 ) , IERLR B b 3 & 2B E , A
750.0 kg/hm”, =46 5 6.0 kg/hm”, #EFP AR

4094 1Rk - 19E R Bl b BB VR TR A A,
238 76 R £ 60.0 kg/hm? (4l 5 43 8 A 43 91 N
214.5 kg/hm? . P,0O5 52.5 kg/hm? . K,O 60.0 kg/hm?) ;
T2 5~7 i1, 10.8 %6 iy 2 sRUME FH R R 2L 0.375
L/hm®+30% # [k 2 8% 771 0.525 L/hm? & Fit i i 25
W B 5 Il ST AE I - JEI T 2,506 = RS AU A8
Fi 0.450 L/hm?®4-45 % Bk &£ iz 0.525 L/hm? 5% %5 Bl 6
Ugf HORNBR A2 , 5 T 1AH L, DR A6 I8 2454858 5K R 3 o
A=IEA 19.9% , R 25 A B 69.5% . T3, 1tk
e 245 X At P AR AR, BIVAS it FE AT AT AR AR, Atk
Rid it [7) T2 A8 . T4, P Ak AE 25885 X A it 4
2l RIAS W it AT ] A 24, LAt ok 335 15 7 W) T2 Ab 3
LR W2 3,

2)2019—20204F . R R IX T & il g5t
BEARIX I AN 100 m?, B4 AL HL, BT A7 Ab B 3Y 5
2018—2019 4FAbFRAHIR] . 4% Kb B 58 4 BEALHES

R3 BLBLZWMFUERMRGRNE

Table 3 Fertilizer and pesticide input of winter rapeseed in each treatment

kg/hm?*

ps:l FEHEH A Fertilizer input A2 A\t Pesticide input
Treatment N P,O K,O %% 5 Herbicide M7 Pesticide A H A Fungicide
T1 222.0 96.0 90.0 1.65 0.00 4.500
T2 214.5 52.5 60.0 0.90 0.45 0.525
T3 0.0 0.0 0.0 0.90 0.45 0.525
T4 214.5 52.5 60.0 0.00 0.00 0.000

1.3 MEmE
1) &SR A AR AR B = i b RN TR A . T
5 1990 2 3 3 LM AR BT 7~10 d, 440 B R A

— B H AR AR 10 Bk, DI s 2B —
U BB BRI AR SR JEE A SR R 5 A R R A
UCTEE N EEE R R QS A e VA T
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K AR /N DK ST B K SRR AT A A/
DA =i, TGRSR AR AR 22 500R k2
Bl v ECR R

K Excel 2007 #4784 G2 140 B, LSD 46
e 5 i

2 GFR5HMH

21 ARSEHZHFERER
P 22 4 AT, R TR] A B A s A KR A AR 22

EE R A R 1 m® AR T R

2019 4F T2 AbHR bR e R — A RO BB A AR
B AR R 0 b T1 AL BRAK 9.8%.26.4% .
10.9%.10.2% . 24.2% , 2019—2020 4E 43 % [t T1 4b
A% 9.5%.28.3%.12.8%6.10.9% .23.9% 14 T2
b FR R ANt AR IE (T3) B AN Wit 4R 25 (T4) Bif, 4
WS KRAEAR IR T T1ALHE, H DL T3 Ab B &AL,
2018—2019 4F T3 &b #H fy Mk &7 ZEHH L — KA B4 A%
B A R A A R R 4y I 138.6 em 0.79
cm . 5.3 .5.43 cm #110.90 4~/cm, 2019—2020 4= T3
Ab SRR R R — O AU BRI
83 WAL R 137.3 em . 0.77 em . 5.2 4 . 5.41 cm
F0.874/cm. B NP0 A0S | it AR IEFn

S S TIAFAM L, h TR R R, 2018— WA 253 b2 A AL IEAE IR A2y
R4 FEIANIE Z i SEUL IR B AR AR
Table 4 Growth characters of winter rapeseed of different treatments
Bk /em 2EH/em — A RO FSR K /em PR/ (D /em)
b Plant height Rootstock diameter 1 st branch Pod length Pod density

Treatment 2018— 2019— 2018— 2019— 2018— 2019— 2018— 2019— 2018— 2019—
2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

T1 190.8a 191.5a 1.63a 1.66a 9.1a 9.4a 7.63a 7.72a 1.53a 1.55a

T2 172.1b 173.3b 1.20b 1.19b 8.1b 8.2b 6.85ab 6.88b 1.16b 1.18b

T3 138.6¢ 137.3¢ 0.79¢ 0.77¢ 5.3¢ 5.2¢ 5.43b 5.41b 0.90¢ 0.87¢

T4 170.2b 171.0b 1.08b 1.10b 7.8b 7.7b 6.57ab 6.55b 1.11b 1.08b

1 R RGN/ NG FREFROR 22 573 3% (P<<0.05) . FIAl. Note: Different lowercase letters within the same column indicate significant

differences (P<<0.05). The same as below.
22 ARAKEHEHETE

2% 5 7] 0L, DR AR A 2488 =X e 4 v AT 3 7 it
2018—20194F, 5 T1 AL FRAR EL , T2 Ab PRACTH T2
PR IR 2 224.4 kg/hm?, #4011 10.1 % 5 Ui 3545 %
0.339, 3411 3.3 %4 ; 7 B 3 i £ fh AR AT RN 245 1 it FH
TIANAET R 2 BTl X A i S0 ™ i 1 22 I 2 i
PO TSGR . 1Y T2 4B AN H AL AE
(T3) 8 R4 25 (T4) i, &35 B Mk ks
Bl o E AT T2 408, H UL T3 AL B ARG, S 44 7
FU 3548 K053 B K 1 506.4 kg/hm?®F1 0.322, 131
e A RE 25 5 XA il FH A T sl AS I it 4 24, $49 A R ik
B A S 7 B BOR P A IEAE T 2 R TR 2
55 T1ACFRAL G, T3 A1 T4 A B ) 2 ik 38 7= 4 )
% 25.4%.3.1%, 5 2018—2019 4F izt 46 45 5 AH 01
2019—20204F, 5 T1AbFRAH L, T2 b 3 A 50 i
ik F) 2 103.3 kg/hm?, 311 3.7 %0 Y3k F5 50K 0.342,
BN 3.3% , W M AR AN 25404kt FH S , & 38

I ABCRAEEOI L TS E 255K
23 AELEMEZHFEFEMERK

L AT 3 e LR TR % SRR AR R
B ARORLEIORT T b7 5 i R Ay 2R 1 R e P 2
BE BRI R AR TR BRI R .
FOTHL, T T2 A BEAH SN ELREFIiE 775, 2 a
B AR SRR B OREORD TR Y B IR T T Ak
i, HoAr 2018—2019 4F 43 71 BE A% 39.6%6 . 24.0% .
6.6%, 2019—2020 4F 43 5 K& % 38.8%6. 20.6% .
6.6% , fHJE i T L TALAE AR 245, FRIE T 43 3%
BTG, 2 a V345 B 43 SR ) 31.4 7 Bk /hm® A1 30.9
Ttk /hm?, L T Ak P I 25 58 199.0% Fi1194.2% ,
PR T TLARFE 24 T2 4b PR At AR AE (T3
b B ) Bl AN A 2 (T4 4b B I, & 322 77 i ik
AR FE L 2018—2019 4F T3 4b B A I S 55 3 A4k £
SEL R FRLBOR TR E 4390 R 21.2 5 4k /hm? [ 76.0
A~ 153 4~ A1 3.01 g5 2019—2020 4E 43 %1 Ky 20.8
Jifk/hm* 75,14 (14.71~F12.98 g,
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Table 5 Yield of winter rapeseed of different treatments in different regions kg/hm?*
i T1 T2 T3 T4
Regions 2018—2019  2019—2020 2018—2019 2019—2020 2018—2019 2019—2020 2018—2019  2019—2020
4V Jinsha 22125 22875 2239.5 23475 1479.0 1358.1 2158.5 2100.3
PP Qianxi 22485 2352.0 2307.0 24135 1720.5 1708.3 2112.0 2085.4
#M Bozhou 2373.0 2365.5 2457.0 2424.0 1516.5 1482.7 2238.0 2158.9
P Xixiu 1684.5 22245 2202.0 22845 1476.0 1414.2 1657.5 1786.3
2ZBH Suiyang 2179.5 1887.0 22875 1953.0 1773.0 14485 2133.0 1759.7
#% Weng’an 1513.5 14835 1686.0 1564.5 1435.5 1253.1 1485.0 1401.7
SE3L Pingba 2382.0 2481.0 2682.0 2544.0 1488.0 1412.7 2238.0 2300.2
FFBH Kaiyang 1647.0 1689.0 1791.0 1795.5 1233.0 1114.2 1581.0 1598.7
AR Yuging 2038.5 1852.5 2373.0 1929.0 1627.5 1571.4 1965.0 1911.4
47T Bijiang 2067.0 1924.5 2215.5 2022.0 1564.5 1479.8 2058.0 1985.3
- Liping 1878.0 17715 2227.5 1858.5 1257.0 1188.9 1917.0 1857.2
-2 Mean 2 020.4ab 2029.0a 2 224.4a 2103.3a 1 506.4c 1402.9b 1958.5b 1904.1a
f:i%;iﬂed with T1 — — 204.0 74.3 —514.0 —626.1 —61.9 —124.9
IR Harvest index 0.328 0.331 0.339 0.342 0.322 0.319 0.325 0.323

RO EE G ARG FREFROR R S 22 5 B % (P<K0.05). T, Note:Different lowercase letters after means indicate signifi-
cant differences between regions(P<20.05).

R6 AREAEZLHETEMRE T

Table 6 Yield of components of different treatments

%/ (7 Bk /hm®) BRRAREL BEffREL THLE /g
hb 3 Plant density Pods per plant Seeds per plant 1 000-seed weight
Treatment
2018—2019  2019—2020  2018—2019  2019—2020  2018—2019  2019—2020  2018—2019  2019—2020
T1 10.5¢ 10.5¢ 271.3a 273.9a 25.8a 26.1a 3.33a 3.35a
T2 3l.4a 30.9a 163.8b 167.5b 19.6b 20.7b 3.11b 3.13b
T3 21.2b 20.8b 76.0b 75.1c 15.3¢ 14.7¢ 3.01c 2.98¢
T4 29.7a 29.5b 151.9b 146.4b 18.0b 17.9b 3.08b 3.06b

24

AELEHIEFMRZGHF A ZER

FIER 7 n] A, DA IE 255 2o i AN (e AL AL IE
SRk AR NE AR 250t ) 5 L L 7T L

RT FEIAIEZ U BFRZG R AR

Table 7 Utilization efficiency of chemical

fertilizer and pesticide of winter rapeseed

B A B A 220 R R4 25 B 4 A0 . 2018—2019 under different treatments kg/kg
NI - P85 TG BiRRR
55'5 ’ T2 ﬂ\ }E’ﬂﬁ HEK?Q&$ j‘] 2.20 kg/kg ’ ?FSL Tl ALI\ Eﬁ Lb Agronomic efficiency Pesticide control
(TS| 74.6%. A 2y lzji{é?&‘ Z%ﬁﬁ , T2 AbFR A Treatment of fertilizer efficiency
%Iﬁjfé&i%ﬂ‘j 141.82 kg/kg, [:K T1 %Iﬂ% 13081%, 2018—2019  2019—2020 2018—2019  2019—2020
2019—202035,TZ@IE{%HEZ?%%{%%}2.14 kg/kg, Tl 1.26b 1.53b 10.07b 20.30b
T2 2.20a 2.14a 141.82a 106.23a

BT AL E RN 39.6% . AER LG BIIASCRTT I ,
T2 AbFRAR 24 B 16305 N 106.23 kg/kg, &+ T T1
AhFE L DL 25 R p A 2 0 A AE At
A 25 Bt L, B8 T AR IR AN A 24 B A3 ki

b1 | RS IRt =8
25 AEAEBLZMIFZWERFTHE
PE— o B S A 5k a5 (R 8) , M Ak B 245
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3 HEA 28k 2D A0 B TN A 25 B B0 A AR, 38 I 44T =5
LA RS . T2 AR A A K 5 835 78/hm”, #5
T1ANFRR21.6 %0, FEZ T T2 Ab A I e FiE 7
KON ERE,TE TS 1 R T2 b3k fe 1
AT R 247 i FH 12 A it R B, T2 Ab 3 T Ak 0

2 a3 11 121.8 #1110 516.4 76/hm?, 43 51115
1 020 F1371.6 J6/hm?, T2ALFE 2 a & 131
Helcas 2 9 5 286.8 F14 681.4 J6/hm?, 43 9l & T
T14bFE 2 625.0 F11 976.6 J6/hm?*, SEBL T 5 AHE UL
T2 Kb 2 a 3574 4390 20 1.906 F11.802, 4351l =

S AR AN 25 Ot 7 3 , 7E A B A 245805t 14175
DU, 2 i A (H A T LA AT S a2,

F T14bPE40.3% F132.1% .

xS AREAAEEZMKEFUES
Table 8 Economic benefit analysis of winter rapeseed of different treatments JG/hm?
. s HUA Cost Sk Wk WA PR
i Treatment I L ek HoAh s B Net Income Output/
Seed Fertilizer Pesticide Others Total  Total output value benefit increase  input ratio
T1 150 3000 540 3750 7440 10 101.8 2661.8 — 1.358
2018—2019
T2 600 2625 360 2250 5835 11121.8 5286.8 2625.0 1.906
150 3000 540 3750 7 440 10 144.8 2704.8 — 1.364
2019—2020
T2 600 2625 360 2 250 5835 10 516.4 4681.4 1976.6 1.802

TE SRR S = FPRL S OCRPRLN S 5 1A = TSR B — AR B . 2018—2019 4F 4 DX 2 3 Sk A0 4% 2 5.0
J/kg, 14-16-15 8 4L 4.0 76/kg, 25-7-8 =L HIAE 3.5 70/ kg, IR % 2.0 98/kg, #7100 IT/kg , Hoft s A< 32 B2 0 5 A LR 5 i WL I 3
2019—2020 44 X B H53 SRFHOB A 9 5.0 7/ kg 14-16-15 5 & 1 4.0 78 /kg. 25-7-8 M35 FHI 3.5 7 /kg IR % 2.0 76 /kg B F- 100
JG/kg , HoAth AR 2= B AL MU AL M AL 3K . Note: Total output value of rapeseed =Grain yield X grain price; Net income=Total output
value of rapeseed — total cost input. From 2018 to 2019, the average purchase price of rapeseed in each region was 5.0 yuan/kg, 14-16-15 com-
pound fertilizer was 4.0 yuan/kg, 25-7-8 rape special fertilizer was 3.5 yuan/kg, urea was 2.0 yuan/kg,and seed was 100 yuan/kg. Other costs
mainly included mechanical land preparation and mechanical harvesting. From 2019 to 2020, the average purchase price of rapeseed in each re-

gion is 5.0 yuan/kg, 14-16-15 compound fertilizer is 4.0 yuan/kg, 25-7-8 rape special fertilizer is 3.5 yuan/kg, urea is 2.0 yuan/kg, and seed is

100 yuan/kg. Other costs mainly include mechanical land preparation and mechanical harvesting.

3 W #

B A e ] M — A RS A 1, R
BUBRE) B, S B ST AR A T8 32 TR
i e 55 3l 0 1 3 e AR i A T e R R
P50 7 vl A% R 1) BB T [l A DR A ] e B R A
TR FRAT 2 77 A 5 g A0 L DX A9 53 L Pk A e
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Effects of optimizing models of fertilizer and pesticide on yield and

economic benefits of winter rapeseed with direct seeding in Karst

mountainous areas of Guizhou Province
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Abstract

Field experiments were conducted in 11 major winter rapeseed producing counties (cities,

districts) in Guizhou Province for two consecutive years from 2018 to 2019 and 2019 to 2020 to optimize
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the models of fertilizer and pesticide for winter rapeseed with direct seeding in Karst mountainous areas of
Guizhou Province. The effects of different models of fertilizer and pesticide including the traditional model
of fertilizer and pesticide (T1), the optimized model of fertilizer and pesticide (T2), no fertilizer applica-
tion under the optimized model of fertilizer and pesticide (T3), and no pesticide spraying under the opti-
mized model of fertilizer and pesticide (T4) on the yield and economic benefits of winter rapeseed with di-
rect seeding were studied. The techniques with high-yield and efficient fertilizer and pesticide suitable for
winter rapeseed with direct seeding in Karst mountainous areas of Guizhou Province were explored. The re-
sults showed that the total nutrient input of T2 decreased by 19.9% and the pesticide input decreased by
69.5% compared with that of T1. The plant height, stem diameter, effective number of branches per
shoot, pod length, pod density of winter rapeseed with direct seeding under T2 was lower than that under
T1, with a decrease of 9.8%, 26.4%,10.9%, 10.2%, 24.2% from 2018 to 2019, and 9.5%, 28.3%,
12.8%, 10.9% and 23.9%, from 2019 to 2020. T2 had an advantage of population with a significant in-
crease in harvest density of 199.0% and 194.2%in two consecutive years compared to T1. In two consecu-
tive years, the yield of winter rapeseed under T2 was 2 224.4 kg/hm* and 2 103.3 kg/hm*, increasing by
204.0 kg/hm” and 74.3 kg/hm” compared to that under T1. The utilization efficiency of fertilizer and control
efficiency of pesticide under T2 was 2.20 kg/kg, 2.14 kg/kg and 141.82 kg/kg, 106.23 kg/kg, significant-
ly higher than that under T1. The total output value and net benefit of winter rapeseed in two consecutive
years under T2 was 11 121.8 yuan/hm*, 10 516.4 yuan/hm* and 5 286.8 yuan/hm’, 4 681.4 yuan/hm*, an
increase of 1 020.0 yuan/hm*, 371.6 yuan/hm*, 26 285.0 yuan/hm” and 1 976.6 yuan/hm compared to that
under T1, achieving cost savings and income increase. It is indicated that the optimized model of fertilizer
and pesticide (T2) can meet the requirements for the growth of winter rapeseed with direct seeding in
Karst mountainous areas of Guizhou Province, effectively improving the yield, the utilization efficiency of
fertilizer and pesticide, and the economic benefits of winter rapeseed. This optimized model of fertilizer and
pesticide ('T2) can be promoted and applied as the main promotion model for the production of winter rape-
seed with direct seeding in Karst mountainous areas of Guizhou Province.

Keywords winter rapeseed with direct seeding; the models of fertilizer and pesticide ; Karst moun-

tainous areas ; yield ; economic benefits
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