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Study on micro ridge-furrow film mulching cultivation techniques of
faba bean and flax rotation in dryland farming areas

SUN Xin-rong,ZHONG Cai-ping, ZHANG Wei-biao
(Agricultural Technology Extension Station of Weiyuan County, Dingxi, Gansu 748200, China)

Abstract: To explore the micro ridge-furrow mulching cultivation techniques for faba bean and flax rotation in
dryland farming areas, a field experiment was conducted with four treatments including 1) rotation of faba bean fol-
lowed by flax with micro ridge-furrow covered by white plastic film (T1) ; 2) the same as T1 but with black plastic
film (T2) ; 3) the same as T1 but double micro ridge-furrow (T3) ; 4) furrow-seeding without mulching (T4). We
studied the effects of different treatments on the crop yield and soil thermo and moisture conditions. The results
showed that T1 significantly increased soil moisture content and raised soil temperature and also improved agronomic
characters of faba bean and flax. As a result, it significantly increased yield and economic return of faba bean and
flax. Compared with T2, T3, and T4, T1 increased water use efficiency of faba bean by 24.4% , 55.5% , and 188.4%
over them, and water use efficiency of flax by 15.0%, 19.9%, and 156.1%, respectively. Additionally, T1 increased
yield of faba bean by 23.8%, 54.9%, and 186.2% and yield of flax by 14.9%, 19.6%, and 154.3% over other 3
treatments, respectively. Therefore, the rotation of faba bean followed by flax with micro ridge-furrow covered by
white plastic film is an optimal cropping system for stable and high production of dryland faba bean and flax.

Keywords: faba bean; flax; crop rotation; whole field surface plastic mulching and micro ridge-furrow

planting ; bunch-seeding ; reserved plastic films;no-till planting; dryland faming
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Table 1 ~ Soil nutrients in top 25 cm layer

R TR A TR R AL
,2: B Available Available Available Organic
Soil depth
N P K matter
/ecm

/(mg-kg™") /(mg-kg™') /(mg-kg™') /(g-kg™")

0~25 43.15 7.56 97.00 8.57 8.2

T (P 4 5 ol 2 00 485 A & B B e B G
JBR) « R FH 1 €8 b RS RK R S, IR 9E 1.2 m, KB TE 40
em,2 N/N2ETE 30 em, 2B 40 10 em, MR G 45 1
KZEa], i 4= i) PR Bk A R 28 v (R] I S0 3 5]
Wt (75 R 28 dh ] B — 20, 5 i A 48 T
TERIW N, B 10~15 m JE— T EHr

T2 (78 B 4 JE Tl 28 1) 485 23 & B S A Bt O R
JBR) « R FH R (0 b B RK B B, B AR IR ] T

T3 (1 5 4 J5E XU 28 1) 4 2 & B S A #F R
JBR) « >R FH o b BRI BRI SE 1.2 m, KZE%E 60
cm, 5 10 em, /NZETE 40 em, 5 15 em, #0548 &
FERIEFA] | BHE 2 ~3 m JE—4% T s

T4 ( FEHOAFNAR ) AT 50 b H
1.4 TEEKEREWNERE

R TZS—1 58K o AR, 76 48 o 5 R 3=
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EE
1.5 IR & HiEEE R
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P2 R, TL.T2 T3 T AW 281, LR 1)
RO K A R B 2w . T1 % 5 RRRE K
FIHZS 54 19.9 16,9 kg + hm ™ mm™ , 23 54 T2
7 A RRRE K AR (16.0 ,14.7 kg + hmmm™")
PET 24.4% 15.0% , 43 515 T3 75 5 FEH PR K R
JHZ (12.8.14.1 kg » hm™ mm™ ) 2 & 55.5% .
19.9% , 43 5l 8¢ T4 (CK) #% 5 A1 Bk B 7K A1) %
(6.9.6.6 kg - hm”mm™") #2755 188.4% . 156.1% ; T2
e o R RR B K R T2 16.0,14.7 kg + hm™
mm™ 43 AR T3 #5 S AR KR % (12.8 . 14.1
kg « hm?mm™) #25 25.0% .4.1% , 53 5% T4 (CK)
e AR K R 2(6.9 6.6 kg + hm ™ mm™" ) 4
5 131.9% .113.6% .
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Average soil moisture content at different growth stages of faba bean and flax
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Table 2 Rainfall use efficiency

BRI IR

Rainfall use efficiency

AT R

Average rainfall during

R KA R 5/ %

s whole growth period/mm  /(kg + hm™mm™") Increase rate of rainfall use
Treatment
&b HIERY =T AR 7t 5 Faba bean R Flax
Faba bean Flax Faba bean Flax T1 ™ T3 T1 T2 T3

T1 123.6 111.2 19.9 16.9

T2 123.6 111.2 16.0 14.7 24.4 15.0

T3 123.6 111.2 12.8 14.1 55.5 25.0 19.9 4.3
T4(CK) 123.6 111.2 6.9 6.6 188.4 131.9 85.5 156.1 122.7 113.6

1) T OB WM o 2014~2016 42 3 4E 3 H 20 A ~7 A 30 A BIREK -39 ;2) SIRA: B 2R 5l 2015 ~2017 4F 3 4E 3

H 20 H~7 H 30 HREKFEEE,

Note: 1) Average rainfall during growth season of faba bean was calculated based on the rainfall during March 20 to July 30 in 2014-2016. 2) Aver-

age rainfall during whole growth period of flax was calculated based on the rainfall during March 20 to July 30 in 2015-2017.
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K253 TG i 23.8% (13.8% .73.7% , HABEIER 53 T 14
H110.0% . 27.8% . 95.7% , & i B 43 531 38 A11110.2%
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Average soil temperature in 0~25 cm layer
=

ET1

T4( CK) , Hrkm o 5I3Em 1.0% .3.7% .57.7% , 3%
IYREAT IR 6.2% 13.3% .30.8% , 4k 35 H 5053 5]
H49I1 8.25% ,10.6% .56.6% , i AR E HIE N 5.1% |
7.1% 52.8% , TRLE 53 334 A1 0.3% .0.4% .6.5% .

AT UL RS 4 FRE T 28 1 3 A 17 B B S 0 A
JRRAIATLHE A BH S A S5 1 TGS A 1 A T RS RR 1
B ZPRIR TR
24 ARAFEAFXMNEZ PARFEHNZMN

5 R TR G 3 FF =508 2 454.5
kg » hm™, 7» H %8 T2 . T3 1 T4 (CK) 14 7= 23.8% .
54.9% 186.2% ;T2 At 5 3 4 V-7 1 983.4 kg

« hm™, 43548 T3 1 T4( CK) #47" 25.2% 131.3%,

726 KW, T1 IHBEEARR 3 4-°F3 =84 1 875.6
kg « hm™, 43 %8 T2 . T3 F1 T4 (CK) ¥ " 14.9% |
19.6% 154.3% ; T2 HAKE 3 42 F 7750 1 632.1 kg

« hm™, 43 9%8 T3 1 T4( CK) 3477 4.1% 121.3% .,
25 ARAKEAFXNEE ARESFHES N

T RW,TL T2, T3 05158 T4 (CK) 2 A
900 JC + hm i, T4 HkHs BR &5 T1 A1 T2 K
IHA 57 sl 3% — 20, {0 T3 88 T1. T2 28 A IHE
[l 55 8 2% 375 JC - hm™,

AT UL R4 FEE A 28 1 4 A 0 P B S i O
RN G | R
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S 9 S
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Average soil temperature in 0~25 cm layer
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Seedling Branching Squaring Flowering Podding Ripening

A= B I 1 Growth period

0~25 cm+ 2 ¥ ¥ Hb I (2014~20164E11 : 00)/°C
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Fig.2  Average soil temperature in 0~25 cm layer at different growth stages of faba bean and flax
x3 BEFERZHERMEZFER

Table 3 Analysis of major agronomic and economic characters of faba bean

fb P/ em AR R A Bk SR KL b TR/ g
Treatment Plant height Effective branches Pod number Grain number per pod 100—grain weight
T1 97.8+2.6aA 3.3£0.2aA 9.2+0.9aA 1.8+0.3aA 115.1+£2.5aA
T2 91.5+4.6bB 2.7+0.4bB 8.4+0.9bB 1.6+0.2bAB 114.6+2.0aAB
T3 89.3+4.2bB 2.9+0.3C 7.2+0.6¢C 1.5+0.2¢BC 113.9+1.5b
T4( CK) 56+3.3cC 1.9+0.3dD 4.7+0.4dD 1.4£0.1cC 101.2+2.0cC

I NEFEEARIRR 2R B # (P<0.05) , REFEEARIFRR 2ZR ML E (P<0.01) , R,

Note ; Different small letters indicate significantly difference at P=5% level, different capital letters indicate significantly difference at P=1% level,

the same below.
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Table 4 Analysis of major agronomic and economic characters of flax

s it/ cm ATE /A BHTEL A RRLEL B T/
Treatment Plant height Effective branches Pod number Grain number 1000—grain weight
per plant per pod
T1 65.5+4.5aA 1.7+0.3aA 16.7+0.2aA 5.5+0.3aA 7.51+0.09aA
T2 64.9+3.8aA 1.6+0.2bB 15.4+0.7bB 5.2+0.2abA 7.49+0.06aA
T3 63.2+2.8aA 1.5+0.2¢C 15.1+0.7bB 5.1+0.1bA 7.48+0.06aA
T4( CK) 41.6+1.0bB 1.3+£0.2dD 10.7£0.8¢C 3.6+0.3¢B 7.05+0.10bB
x5 BETESW
Table 5 Analysis of faba bean production
INX PR . -2 WaFER /g
s M ke ) G eI (kg - hm ™) Yol e
Treatment Converted yield
2014 2015 2016 SEH Average T1 T2 T3
T1 12.51 9.29 10.59 10.80 2454.5aA
T2 10.34 7.84 8.02 8.73 1983.4bB 23.8
T3 7.77 6.52 6.61 6.97 1584.1¢B 54.9 25.2
T4(CK) 4.24 3.59 3.48 3.717 857.5dC 186.2 131.3 84.7
&6 HARTESN
Table 6 Analysis of flax production
IR . 2 WAF=3R /9
AL : I:F;flg (pl:i pltét‘m : Pri it/ (ke hm ™) Yijl:: inzcjez/:se
Treatment Converted yield
2015 2016 2017 -3 Average T1 T2 T3
T1 8.54 7.95 8.27 8.25 1875.6aA
T2 8.19 6.59 6.77 7.18 1632.1bAB 14.9
T3 8.05 6.13 6.51 6.90 1568.5bB 19.6 4.1
T4(CK) 3.64 3.01 3.11 3.25 737.5¢C 154.3 121.3 112.7
RT TRBBEXEFUHIT
Table 7 Analysis of economic benefit under different cultivations
A Input/(JC - hm™?) . .
b v - hm™2) 4 . hm™2
W A (7T - ) BB (T - hm?) ST N A/ - )
Material input Labor input Total
T1 2238.75 3750 5988.75 12700.85 6712.10
2 2238.75 3750 5988.75 10670.85 4682.10
T3 2238.75 4125 6363.75 9450.00 3086.25
T4( CK) 1338.75 3750 5088.75 4725.00 -363.75

3 LS

L) AWFFERM, T1 T2, T3 A [R]85 7 28T IR
AEPEH N 2 454.5.1 983.4.1 584.1 kg -
hm™,0 ~25 em £ 2FH L EEKE DA N
13.55% \13.05% .11.64% ,0~25 cm 1 2R 7>
SIH 14.7°C (13.7°C [ 14.6°C ; [H A K 7= 443 5 Hy
1 875.6.1632.1.1568.5 kg - hm™ ,F-2 + 35 K 2
I3 11.93% 11.63% ,10.34% , V- 24 38 35 53 51 hy
17.3%C 15.9C \17.1°C ,

ALOL T T2 5E 3k AR 7 =, 3 0 T 4R FR 28
1 BB T KR 2R T 3 R A A TH A
JRRFE K I 8530 388 T3 #2155 55.5% .19.9% . H[A]
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I, 3 o SRR ™ 1 B AR 5 28 0 RS TR A S
IR, 3 T2 A o BRI T IR, R H
WCERRN], T2 5 BRI 43 048 T1 3B 8.6 d,
2016 4F 2017 AF34 0 BT 2 5 {45 T2 & R
TEALTZHE B ) A o P R A A A
i, BT RV WD UL A 2RV
Ay 5 R A BE R A R R 3 BOR B 3E B AR AR
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2) AT 2 0 4 2 50 R R ik o W RR AR B
FORIEINEE W 2830, 7853 R A SR BEK 4 To Rk %
TRAS AR, $2 5 oK AL 22, 0F LA &8 &
b 38 5 DR 1S TR R MOCE AR A MR AN 2 B
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