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Effects of agricultural land scales and planting methods on
technical efficiency of rape production

LIU Fuxing', HE Juan', FENG Zhongchao'*?

(1. College of Economics & Management, Huazhong Agricultural University, Wuhan 430079, China;
2. Hubei Rural Development Research Center, Wuhan 430079, China)

Abstract Based on the micro survey data of 596 households in 27 experimental stations of the national rape industry
technology system, this study systematically analyzes the influence and mechanism of agricultural land scale and
planting mode on rape production technology efficiency by using random frontier production function model, limited Tobit
model and propensity score matching method. The results showed that: The scale of agricultural land had a significant
positive impact on the technical efficiency of rape production; However, the expansion of agricultural land scale
promoted the adoption of direct seeding, and direct seeding reduced the technical efficiency of rape production, with a
masking effect of 31.51% ; Compared with transplanting, When other factors remain unchanged, the output of rape
with direct seeding was about 900 yuan/hm? lower. In conclusion, this study recommends that when encouraging large-
scale management and planting, the masking effect brought by increasing the adoption of direct broadcasting can not
be ignored. Relevant institutions should enhance the guidance service of direct seeding and supporting technology,
strengthen the improvement of excellent rape varieties, and strengthen the research and development of rape precision
cultivation technology.

Keywords scale management; direct seeding; production technical efficiency; masking effect
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Fig. 1 Effects of agricultural land scale and planting methods on technical efficiency of rape production
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Variables Variable definition Symbol Mean Std error
7 EJEE T Yield 15 980. 89 45 955. 10
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Land input
A AT EH 7T Labor 5136.82 18 545. 15
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Capital investment
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Gender
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Table 2 Estimation results of stochastic frontier

production function

Gy X1 T HE 1

Variables Coefficient Std error
InLand 0.759 0" 0.455 0
InLabor 0.151 0 0.271 0
InCapital 0.039 0 0.371 0
InLand® —0.020 2 0.0711
InLabor® 0.081 2™ 0.024 0
InCapital® 0.157 0™ 0.0515
InLand X Labor 0.1310 0.090 7
InL.and X Capital —0.1300 0.099 9
InLabor X Capital —0.231 0" 0.087 4
Constant 5.918 0™ 1.693 0
7 0.402 1™
Y 0.852 6"
Wald chi® 9 260.25"

Log Likelihood —323.532 6
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Note: * , %% and *x% represent the significance levels of

10%, 5% and 1%, respectively. The same below.
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Jegpid SYMUB AL B AE R . AT LU o A
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Table 3 Basics regression estimation results

BT (1) BRI (2) BEAL(3) FEA (4)
£ Model (1) Model (2) Model (3) Model (4)
Variables
TE Sowing TE One-step
. 0.001 4™ 0.015 7™ 0.001 4™ —0.174 0"
Landsize
(0. 000 5) (0.007 8) (0. 000 5) (0.094 3)
. —0.028 7" 1.279 0™
Sowing
(0.014 2) (0.384 0)
—0.049 37 0.026 6 —0.048 57 26.290 0
Gender
(0.022 5) (0.171 0 (0.022 5) (749.000 0)
A 0.000 8 —0.019 2™ 0. 000 6 —0.070 8™
e
& (0. 000 7) (0.006 0) (0.000 7) (0.021 3)
. 0.004 9" —0.009 5 0.004 77 —0.334 0™
Education
(0.002 6) (0.020 9 (0.002 6) (0.088 8)
0.003 7 —0.0511 0.003 3 —1.318 0"
Health
(0.010 9) (0.084 7) (0.010 8) (0. 349 0)
. 0. 000 6 0.069 7 0.001 1 —1.124 0™
Training
(0.002 0) (0.020 4) (0.002 0) (0.220 0)
. 0.030 0 —0.055 1 0.028 9 —1.630 0"
Familylabor
(0.030 3 (0.239 0 (0.030 2) (0. 829 0)
. —0.051 3™ —0.310 0" —0.054 3™ 2.490 07
Non-agriculture
(0.021 2) (0.172 0) (0.021 2) (0.731 0)
. —0.001 6 0.014 3 —0.001 5 0.045 1
Marketdistance
(0.001 1) (0.015 2) (0.001 D (0.034 2)
. X —0.028 3 —0.123 0 —0.029 47 2.958 0™
Cooperation )
(0.017 3) (0,143 0) (0.017 2) (0.518 0)
. 0.002 1 0.627 0™ 0.010 4 —1.992 0™
Machine
(0.015 3) (0.115 0 (0.015 &) (0. 442 0)
. —0.001 4™ —0.002 9 —0.001 4™ 0.084 8"
Disaster
(0. 000 4) (0.005 5) (0. 000 4) (0.047 2)
. —0.024 9 —0.405 0" —0.028 57 0.1210
Information
(0.016 8) (0. 140 0) (0.016 9) (0.481 0)
. 0.661 0™ 2.164 07 0.688 0™ —18.740 0
Constant
(0. 067 2) (0.563 0) (0.068 3) (749.000 0)
i X 41 ] 4 i il
Region Controlled Controlled Controlled Controlled
A KL 596 596 596 596

Number of samples

EAE S OWARMER T,

Note: standard error in brackets (), the same below.
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Table 4 Estimation results of replacement explanatory variables
B (5) AL (6) AL (T)
=
= Model (5) Model (6) Model (7)
Variables
TE Sowing TE
0.001 4™ 0.015 8™ 0.001 5™
Landsize
(0. 000 5) (0. 007 8) (0. 000 498)
—0.028 7
Sowing
(0.014 2)
oAt AF 1 il i il 2 1Hl
Other variables Controlled Controlled Controlled
X 4 1 ]
Region Controlled Controlled Controlled
FEAEL 596 596 596
Number of samples
x5 HEMEBEELENGEITER
Table 5 Estimation results of tailing and truncation processing
AL (8) LRI (9) FEH(10) AL (1) R (12) FEHI(13)
Ve =N
e Model (8) Model (9) Model (10) Model (11) Model (12) Model (13)
Variables
TE Sowing TE TE Sowing TE
0.001 6 0.016 1™ 0.001 7 0.001 6 0.016 4™ 0.001 7™
Landsize
(0. 000 6) (0.008 0) (0. 000 6) (0. 000 6) (0.008 1) (0. 000 6)
—0.028 1™ —0.027 8™
Sowing
(0.014 1) (0.014 0)
0.667 0™ 2.173 07 0.693 0™ 0.678 0™ 2.180 07 0.705 0 %xx
Constant
(0.066 8) (0.565 0) (0.067 9) (0.066 2) (0.567 0) (0.067 3)
HoAb AR = 4l ) 1 5 11 =4 44
Other variables Controlled Controlled Controlled Controlled Controlled Controlled
FEAR B 596 596 596 580 580 580

Number of samples

TE R T #E— L S UERT IR BB, MEF D HEAT T 1026 A4R FE A 10 26 162 A0 341, JHC A 495 R 34 5 08 of Il 01 Ay 5 SR AR 9 — B

Note: To further verify the above hypothesis, the author also conducted 10% tail reduction and 10% tail truncation, and the estimated

results are consistent with the results of benchmark regression.

4@

DA b3 B 1 A< 3t KR b A 75 =00 il 25 A 7 4
AR5 e AR FHAL ] 75 B 1% 7 AR LA
X SR A 7 B AR RCR B R W A R 24 35, 15 06

RS EEIE o H L3 o B AT A G A N T B R
BT B2 m 7 . Rt A B 50K i —
Ao M A [ P 7 30T i i 22 5 BRSO B
16 AL B 37 HKF B R

B RYER 6 b, O [ AR 5 3T il B T
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2023 4F 55 28 &

FU=(E B R MR Ge 1 o0 M ol LU L RBE AR ok %
72 M EE I PR 13 180. 94 J6/hm? . SR B %

FrE L HEERI FEE R 11 864. 48 J6/hm? . BEIKEFH,
P S 22 30 1 316. 46 J6/hm®,

F6 FRMEAXWAMERSE

Table 6 Output value per unit area of different planting methods
A AE 75 =X FEA WE T e 22 IR /ME RARMHE
Variables Sowing method Sample size Mean Std error Min Max
B3 R £ #% Direct drilling 383 11864.48  4582.96  261.19 56 268.66
Output value per unit area # 4% Transplanting 213 13 180. 94 9 082.74 292.54 132 238. 80

e 20

FEU B A 53 SR b BLZH CELARD RIS HRA (8
AR o (8 75 43 VT BC (PSMD J5 325 11 530 - 35 4k 3
ROBLCATT) AR NGR 7 s, B4R LIS 3T 48 DL
P Y TF 58 45 R R L P b BEAOW (AT T B 7 5%
A GETH K b 2 o B, U R A 2 o 3 e
SRR PR L s> 900 J6/hm* A5 .
R PSM U7 ik AR A N R B i g R
WF9EIE 2% Linden S5 9 WF 58 (8 FH 396 1) 8 3 i A

2 (TPW) 13 ] A8 2 i A [0 05 98 4 12 (TIPWRA) i
700, BRI IPW Ml IPWRA 2 1 50 (i 77
16— 22 57 A REAT5 5 W EH KPRy — 2.
I AR IH AT LUIA R AR T R A 4R 23 W 35 0/ Tl 5
177

S AT A AR B0 . B LE T AR DT LS 1
A B AR B 4 AR O AE AR B 2 L AR
Rl 2 fi 7R . VG JC Ak 2 A R 4% ol 41 4% A8 d: 22 [E] AEAE

R7 PSMGit&ER

Table 7 PSM estimation results

A i VE e 7 - 4 4b 3N b 22 Z1H P 1A
Variables Matching method ATT Std error 7 value P value
e 15 IL i —886.01" 434.74 —2.04 0.042
7= HKF 1:2 DL —915.50" 396. 42 —2.04 0.042
Output level IPW —1 394, 43" 598. 85 —2.33 0.020
IPWRA —1 119.945™ 502. 567 —2.23 0.026
251 251
20F 20F
Z 15k Z 15k \
g £ \
a a
= il
K3 1.0 % 1.0
0.5F 05F
/
0 0.25 0.50 0.75 1.00 1.25 0 0.25 0.50 0.75 1.00 1.25
{5 5] 4543 Propensity score {54543 Propensity score
= == ¥4 Control KRbFHZH Treated — — — ¥iH4H Control AEPHLH Treated

(a) IEHC Hj Before matching

(b) ILHitJ5 Afier matching

B2 TR
Fig. 2 Balance test
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BERS, I ILR S P Z 6 A R G 22 5 W 2
T I o DT A 2080 3R AT 7 R AR 0 3 428 i 5% ) e,
ATKEN T 5 AL S S A L B RO Bl T P AR
SE BOR G EAR VLR B4

5 HARGREEWNREIW

B IET 2020 4 E M 377k B R K &R 15
B (T 27 A58 vk 596 4 AY EH fa] I 7= I8 A B3
RGO MT T A b A b i Oy =% 3 3 A 7 B R 3K
RIS KA LS . BFRas SRR B 5 — R
G ERPNITE X7t M B At v NV Y (3 L5
B RAL I T B4 7 R AR % 7 20 2 B AR I
SEAETEHARMCR  BAFAE R 2 31,51 %6 (1 38 38 540
5= D AR TR AR L R % O S s
FE I KE R > 900 J6/hm? A, HE i, A
FEINA S B 285 S S B9 3 26 77 R R B K Y
WIRIEAR H T B AR P AEY KL RS R
77 AR B A ROR IR

MR LA BB IE 456 A 98 45 AR X S I

1) 4 b AR 28 38 A7 R 1 A TR T L 4
SR R AR ROCR R R X, #IBOR IR
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EHARMAE TS . Wl A 550 4 B AL 7
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VHE TR RIS TR BT 36 S AT 0 % O KA R 1 7
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