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W ZE:ALTERMTERERVARTENEZERFER, #—PRP EHLAEFTLERINIREL.
R\ LIEAKE, APARTMAE KO E RIFH LB R MR LA XS IRE R H P ], 2011—2012 4 3% 4
FEEBLEHREFHIETERNRRULRIAMFETLAEZER LT RAETTALCAME L ER = T REE
B E AR E KB R, RRB XA A MELEREELMNRE A MELEFMNE S ZNR
RRBEHREALE, 2R LEAD ZFER EFTH FEERHIT0N. EREN, BHYIRA LA
EABERBEZEMNRETHERIAET L BRI TRAL L E A4 E,0~60 cm B LIETHEKE,
AR B 2 2 TEE A S MRS B R B N E R T 31.9 g kg ' 453 g kg RN A
FHRALKE HE A W ERFARRE L2 EEH M EEZ2MBEE A EHYREHR REREE 3.8 em F1 14.7
em BRI R FH m 8.5 M 115 A H R KB A w 0.6 M 1.65 N FHESHEE 0.05 ¢ f10.31 g
EHARNCBRELHEAFREZZMBF P IR E RN ™ 1471.2 kg-hm 2, ¥ 1% 129.54% , W 2 30 R %
ARG TR £ 2 M B R 378.22 kg hm ™2, WM 17.41% , B0 B+ B .
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Effects of mulching periods on soil moisture and growth of dryland flax
under combined micro-ridge with fully film mulching practice

LI Xiao-yan', ZHANG Lei', NIU Fen-ju', ZHANG Cheng-rong',
LI Sheng-ke', LI Yu-e', MO Fei®
(1. Yuzhong Agricultural Technology Extended Center, Lanzhou, Gansu 730100, China;

2. State Key Laboratory of Grassland Agro-ecosystems , Institute of Arid Agroecology , School of
Life Sciences , Lanzhou University , Lanzhou, Gansu 730000, China)

Abstract: Drought during both spring and autumn has been proved to be one of most important limiting factors on
flax productivity in dryland farming regions of Yuzhong. Reducing invalid evaporation and increasing availability of soil
water content during both seasons have been considered to be an effective tactic to achieve stable and highly effective flax
productivity through improving soil moisture at early flax developmental stages. A field experiment by comparing different
mulching periods under the farming practice of combined micro — ridge with fully film mulching was carried out to examine
the effects of differential soil water levels on flax growth from 2011 to 2012 at Yuzhong Shitougou Dryland Agriculture
Demonstration Site, where crop productivity was characterized by typical semiarid rainfall agriculture system in Gansu
Province. Three treatments were arranged in our study, including (1) applying combined micro-ridge with fully film

mulching at autumn and planting flax on the sides of ridge in next spring; (2) applying combined micro-ridge with fully
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film mulching 1 — 2 days before sowing season in spring; (3) bunch planting in bare land without mulching to explore the
change of soil water content, flax phenology, economic benefits and yield performance with the treatments. Our results
showed that the application of combined micro-ridge approach in autumn reduced the invalid evaporation and increased
soil water content significantly. By comparing variations between application of the combined micro-ridge treatment during
autumn and application before sowing and bunch planting, it was found that the average water content at 0 ~ 60 cm soil
layer was enhanced by 31.9 g-kg™! and 45.3 g-kg™!, plant height was elevated by 3.8 ¢cm and 14.7 cm, capsule num-
ber per plant went up by 8.5 and 11.5, kemnel number per capsule ascended by 0.6 and 1.65, thousand kernel weight
was advanced by 0.05 g and 0.31 g, grain yield was increased by 17.41% and 129.54% , respectively. The economic
properties had been improved largely with the treatment during autumn. Our results indicated that the combined micro-
ridge with fully film mulching applied in autumn and flax planted on the sides of ridge in next spring could be expected to
be one of most effective farming approaches to the achievement of stable and highly effective flax productivity in semiarid
rainfall agricultural system.

Keywords: combined micro-ridge with fully film mulching; mulching periods; soil water content; dryland flax;

yield performance
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x1 PREFHIBEEKE (grke™')
Table 1 ~ Soil water content during different growth periods of linseed
4 -yl B TFAEL Y
R 3H19H 47 11H SH1LH 6H1H 611 H
Ab3 GRH) ; E4H 100 EsHWOH  E5A3H EeAWH  E7A20H FHE
Treatment Year Sml/((:i:lpth Seeding stage Tillering stage Squaring stage  Flowering stage  Ripening stage Average
from March 19 from April 11 from May 11 from June 1 from June 11
to April 10 to May 10 to May 31 1o June 10 to July 20
0~20 59.3 79.6 53.1 50.4 82.8 65.0
20 ~ 40 71.6 85.4 61.4 74.4 88.9 76.3
2ot 40 ~ 60 83.9 81.0 70.0 88..8 92.3 83.2
-4 Average 71.6 82.1 61.5 71.2 88.0 74.9
A 0~20 62.7 78.5 58.8 46.5 96.3 68.6
20 ~ 40 72.0 82.7 68.3 85.7 92.3 80.2
o 40 ~ 60 75.9 87.5 73.0 92.5 90.1 83.8
P44 Average 70.2 82.9 66.7 74.9 92.2 77.4
P15 Average 70.9 82.5 64.1 73.1 90.1 76.1
0~20 75.2 110.7 103.2 54.3 57.2 77.1
20 ~ 40 85.6 119.4 109.8 67.5 61.8 88.8
2ot 40 ~ 60 108.0 128.7 122.4 85.8 63.7 104.7
34 Average 89.6 119.6 111.8 69.2 60.9 90.2
B 0~20 95.0 115.9 108.7 54.5 80.9 91.0
20 ~ 40 73.0 114.8 111.2 67.8 66.1 86.6
02 40 ~ 60 68.7 105.0 112.2 74.5 74.4 87.0
T4 Average 78.9 111.9 110.7 65.6 73.8 88.2
T4 Average 84.3 115.8 111.3 67.4 67.4 89.2
0~20 118.8 129.6 100.1 65.3 60.5 96.1
20 ~ 40 101.6 122.6 106.4 67.9 46.3 88.9
2on 40 ~ 60 101.8 117.5 119.6 75.1 54.0 92.4
T4 Average 107.4 123.2 108.7 69.4 53.6 92.5
C 0~20 128.6 128.5 107.6 66.2 71.4 101.3
20 ~ 40 125.1 108.2 127.9 68.5 65.4 99.4
2012 40 ~ 60 121.0 126.0 131.4 72.9 51.9 99.4
45 Average 124.9 120.9 122.3 69.2 62.9 100.0
T34 Average 116.2 122.1 115.5 69.3 58.3 96.3
®2 HIREFHREKE /mm
Table 2 Rainfall during the growth periods of linseed
O 03-19—04-10 04 - 11*0'5— 10 05-11—05-31 06 - 01—06 - 10 06 -11—07 - 20 it
Year From March 19 From April 11 From May 11 From June 1 From June 11 Total
to April 10 to May 10 to May 31 to June 10 to July 20
2011 3.1 22.90 10.9 2.00 59.60 98.50
2012 6.7 34.20 46.1 0.30 61.50 148.80
T4 Average 4.9 28.55 28.5 1.15 60.55 123.65

2.3 [ 7B RE R HA X #A AR A B B &2
EHIRAE B I A S0 20E th, AL 3 C i
B B T A BT 5 ~ 6 K, BAL PR B 4T 2 ~ 4
T AL BE B BCAL R A HRET 2~ 3 K, X UL e
PR T HEVEIZ 3K o0 R F R E 25 R 2 2

R TR R WS AR B C
DI R A7 A ) AL B B SERT 2 K, B4R B
ATRAET 8 Ko 7 A T AIHEARZE, ek Xt B 5
JRGTTT ML, SRR RL A — A E o
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Table 3 Economic characteristics of linseed and rates of emergence
- W5 /cm LI /SIE S v WFRLEL KL THIE /g AR/ %
b ¥ G0 .
Treatment Year Plant Capsule number Capsule count 1000-grain Rate of
reatment cat height /number / grain eight emergence
2011 4.5 8.0 7.2 7.42 43.1
A 2012 53.7 11.0 7.5 7.58 48.6
R&a] Average 49.1 9.5 7.3 7.50 45.9
2011 48.3 12.0 8.5 7.74 58.6
B 2012 71.6 13.0 8.3 7.76 62.4
FH4 Average 60.0 12.5 8.4 7.75 60.5
2011 48.8 19.0 8.6 7.78 64.3
C 2012 78.7 23.0 9.4 7.83 68.1
T4 Average 63.8 21.0 9.0 7.81 66.2
x4 EEEBFHIEH
Table 4  Dates of main growth periods of linseed
b3 WEO - /) WHEWI(H - /) REAEM(H - H) AT - H) A HW/d
Treatment Seeding stage Squaring stage Full - bloom stage Ripening stage Growth period
reatment (month - days) (month - days) (month — days) (month — days) /days
04-12 06— 12 06 - 20 07-22 102
A
04-14 06-17 06 -24 07-24 102
B 04-10 05-28 06 - 08 07 -16 98
04-11 05-28 06 - 10 07-18 99
c 04 - 06 05 -25 06 - 06 07-14 100
04 -09 05 -25 06 - 08 07-16 99
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x5 HRTE
Table 5 Yields of linseed
INK =R/ (kg+22 m~2) Lo X} B8
QbR A Plot yield Coniirrij:r eld Compared with control
Treatment Year 1 " I - Skgrhm-?)  H/Ggehm™) /%
Average increase increasing rate
2011 2.45 2.48 2.42 2.45 1114.19 0 0
A 2012 2.56 2.46 2.61 2.54 1156.64 0 0
P15 Average 2.51 2.47 2.51 2.49 1135.77 0 0
2011 4.60 4.53 4.45 4.53 2058.60 944 .41 84.76
B 2012 5.07 5.25 5.50 5.27 2398.17 1241.53 107.34
- Average 4.84 4.89 4.97 4.90 2228.38 1092.97 96.05
2011 5.63 5.68 5.42 5.58 2536.12 1421.92 127.62
C 2012 5.83 5.89 5.94 5.89 2677.10 1520.46 131.45
T4 Average 5.73 5.79 5.68 5.74 2606.61 1471.19 129.54

5) Wk T ANERZE EREILIL 2 E
AL, B DR RS s )y 2
R — R SE I, W AR T, A RR ]
SERG 2 RN . & LIS RIHLE 2251 3 )y,
SEATRR I RS R, BT R R
A5 RS BRI (R SE 855 3
S AR BT Lk AR R 5 A AL LA A
BRRA T 40 EAEL R, EAL RN T AR 2
15 20 5 LA_E  {H —AHL R ARSE S BRSSO M i
RWE GV, B A A SR RS0 5%

6) ARE, BIHNE 0.0l m EHWEREN
1B 1 R XU RN v FLAS L, A 22 LL/NR AR
FE, Y BEW RN, X 0,01 m 224 B S
Wos— RE FIRN K, B DA 55 1 2 R A i T 34T
e RIEHF5E

2 % X #k:

(1] it B Bl Hh o i e i Y B X A S PR B i 5 Rl T 15
R SRS LM EBIN < BT KR S B, 2003

(2] 3k, 2RIFAE, 2R/INHE, S L T 4 N2 Y R BACRE R T K
FERURUK A3 R 52w [T v [ A “# i 4 , 2010, 22(26) :
142-145.

(3] TR, HEW, 25 0 2B IR TRk B 0 4/ N2 7K 53 Il
R[], A ERL R ,2004,37(2) :208-214.

(4] BB, BB ATEE 55 AR 2B VR 1 DL K B AR B

(5]

(6]

(7]

(8]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

FEHFE (] IRl R % 2001, (3) :41-45.

4055,k TR B T e R AR AR B H R
[J]. Hif gl BH 2011, (11) :42-43.

ik TR AUINEE, AR TEAT, 55 R R M B B Y AR R T £
KRR B s [T /R 25,2011, (4) :95-97.
FRBAL, 2204 BE e, 45 BV R /N 32 AN [ ROy S 7
SR oA [T . 5 X AL AIF AT, 2006,24(1) :29-32.

AR B, TS, 45 L T K 2 90 SR A 7 AR 0 0
BT LT] . T B XA BFFT,2006,24(2) : 12-17.

B kS NG FE B AKE 45 . 5 o T G 3R 2 0 o 7 Ak B
BARBFFE[I] . AL T AR, 2008, (3) :30-32.

TRAEA B AN, AR TE . 5 X I 25 B R B T kR K K
JEFIE[J]. T 5 X AP A5, 2005,23(1) : 208-213.

ik OBV, L FAE T KR R KR R A B
AAFFELT]. T X AP AF5E ,2006,24(2) :8-11.

XTI AR 2ot 45 S T K A R 2B 1 46 H R - e
IRATEC AR FE [J] . 5 X AL A 5T, 2008,26(6) - 18-28 .
ZEORAE, XA e, 55 H R A B R OK A RS T 1
ARWFFE 5 R AR (1], T 2 X AL BFST, 2009, 27 (1) : 114-
118.

SRR, R, 22 RURS , 45 . B A 7 T X R K W2 4 i 5
YRR HAR KR S A B O [T . 5l X AL B
5%¥,2010,28(2) :28-33.

HI55, A/NHE Bk B AF AP B A RR 2L £ A 2B 4
T o A8 AR A 5 (] AR I & 5 3 45, 2014, (2) : 32-
33.

TG IR, A, 45 . H KRR ih X0 5T (1]
KL A S5 KFIRHE ,2006,4(2) :47-48.



