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Effects of whole film mulching and alternative narrow and wide
ridges with bunch-seeding in furrows on
production of dryland flax

ZHANG Lei', LI Xiao-yan', NIU Fen-ju', DI Wei-li', ZHANG Cheng-rong', LI Sheng-ke'**
(1. Yuzhong Agricultural Technology Extension Center , Lanzhou, Gansu 730100, China;
2. College of Agronomy , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Aimed at the problems such as limited precipitation, low soil moisture and low emergence rate of flax in
semiarid dry-farming regions in middle Gansu Province, a field experiment was conducted with four treatments including
bare land with bunch-seeding (T1), half film mulching with bunch-seeding (T2), whole film mulching with bunch-seed-
ing (T3), and whole film mulching and alternative narrow and wide ridges with bunch-seeding in furrows (T4), so as to
probe the effects of different cultivation measures on the production of dryland flax. The results showed that T4 could pre-
vent from soil hardening and increase emergence rate of flax, could reduce invalid evaporation and increase soil moisture
content, and could raise soil temperature at early growing period and improve agronomic characters of flax, so it could in-
crease yield and economic benefit significantly. Compared with T3, T2 and T1, T4 increased water use efficiency of flax
by 28.28% , 40.33% and 116.17% respectively, and increased yield by 22.04% , 28.74% and 53.74% respective-
ly. Therefore, the technology of whole film mulching and alternative narrow and wide ridges with bunch-seeding in fur-
rows is an optimal cultivation mode for stable and high production of dryland flax.

Keywords: flax; whole film mulching and alternative narrow and wide ridges; bunch-seeding; soil water content
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Table 1  Average soil moisture content at different growth stages

b Be Hi Vel B JAES I B
Treatment Seedling Branching Squaring Flowering Filling Ripening
Tl 8.83 9.73 9.39 8.06 10.20 8.61
T2 9.15 11.06 10.55 8.37 12.20 9.50
T3 10.19 11.29 10.58 7.65 13.72 8.24
T4 12.72 12.85 11.65 7.90 15.38 6.84
x2 BKEFRITER
Table 2 Calculation of rainfall use efficiency
. 2 PP B/ P kL AR
Treatment Average rainfall dlf!'ll’lg Yield /(kg+hm™?*mm~") RWORR [EJ'/ %
whole growth period Rainfall use efficiency Compared with CK
T1(CK) 139.5 1068.72 7.661
T2 139.5 1646.28 11.8012 4.14
T3 139.5 1800.90 12.9097 68.51
T4 139.5 2310.25 16.5609 116.17

VE B 7 1P R R () 2 2010 41,2011 4F 2012 4E =43 719 H—7 1 25 H Il K TF39%50
Note: Average rainfall during whole growth period was calculated according to the rainfall during March 19 to July 25 in 2010, 2011 and 2012.
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Table 3 Average soil temperature in O ~ 25 cm profile at different growth stages (measured at 11:00 in 2010 — 2012)

b3 Hii 7r2EM WA THAEM A

Treatment Seedling Branching Squaring Flowering Ripening
Tl 10.9 18.4 18 25.4 20.6
T2 9.4 18.6 19.8 26.4 21.2
T3 9.3 19.3 20.2 25.2 22.0
T4 9.6 20.4 20.8 24.4 22.6

R4 EERZHRIZFER (20102012 FFEH1E)
Table 4 Analysis of main agronomic and economic characters (average of 2010—2012)

. N S g oy N
fhgm . DRRBIREL BRI L RO TR /g
. Capsule number Grain number Effective . .
Treatment Plant height 1000-grain weight
per plant per capsule branches
T1 51.10 12.90 7.30 0.17 7.08
T2 54.35 15.70 8.20 0.08 7.63
T3 56.30 18.20 8.30 0.13 7.63
T4 63.75 21.00 8.50 0.51 7.75
2.4 AREFKBEXHAKESFEZMm HiH JRR A 51 B b R S (T3) 4R T 1 d Pl

H12 5 B, ARG SURAE T I, WIRRCP BB R (T2) 4% 1 3 d, X IR (T 4% 1
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Table 5 Variation of main growth stages

iy e DU IF A HRIH

b3 A0y : . : S B/
Treatment Veur Emergence Branching Squaring Flowering Ripening Growth period
(M-d) (M-d) (M-d) (M-d) (M-d)

2010 04-17 06-18 06 - 30 07 -08 08 - 01 107

- 2011 04 -20 06 - 14 06 - 28 07-15 08 - 08 112

" 2012 04-15 05-21 06-12 06 - 20 07-28 104
- Average 108

2010 04-12 05-13 06 - 05 06 - 18 07-26 105

2011 04-17 05-13 05-31 06 -13 07 -31 105

” 2012 04-12 05-13 06 - 05 06 - 14 07-25 104
-4 Average 105

2010 04-12 05-10 05-25 06 - 14 07 -26 105

2011 04-15 05-14 05-28 06-12 07-25 101

b 2012 04-10 05 - 08 05-28 06 - 08 07-22 103
4 Average 103

2010 04 -07 05-09 05 -30 06 - 14 07-18 102

2011 04-09 05-09 05-28 06 -10 07 -21 103

" 2012 04 - 06 05-04 05-25 06 - 02 07 -15 100
V¥4 Average 102

2.5 AREFHBFEAXT AR 280 (TA)HY-F- X 57 2 310.25 kg hm ™2, Fo MW bR 42

6 AL UL, SRR A RO/ 2B 0N CRE R PR R (T3) 37 509.35 kg hm ™2, 4
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Table 6 Analysis of flax production (average of 2010—2012)

/NX =/ (kg 25.0 m™2) 7 2= 477/ (kg hm=?)
AL Plot yield T Increase
m /( kg*hm )
Treatment :
1 Il I} FF4 Average Converted yield T1 T2 T3

Tl 2.34 2.34 2.37 2.35 1068.72cC

T2 3.05 3.88 3.93 3.62 1646.28bB 577.56

T3 3.85 4.06 3.97 3.96 1800.90bB 732.18 154.62

T4 4.83 5.18 5.23 5.08 2310.25aA 1241.53 663.97 509.35
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Table 7 Analysis of economic benefit under different cultivation modes (average of 2010—2012)

WALEA 7 EhA g e ME Al A
Qb /(JG+hm~?) /(JG+hm~?) it Average vield /(JG+hm~?) /(JG+hm~?)
Treatment Material input Labor input Total ( k gh yﬁ ) ) Gross output Net income
/(yuan*hm™=?) /(yuan*hm~?2) gt /(yuan*hm™=?) /(yuan*hm™=?)

Tl 1377.75 5250 6627.75 1068.72 7481.04 853.29
T2 2502.75 6000 8502.75 1646.28 11523.96 3021.21
T3 2502.75 5250 7752.75 1800.90 12606.30 4853.55
T4 2502.75 5250 7752.75 2310.25 16171.75 8419.00
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