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Abstract: Seedling emergence rate and uniformity of crops determine their growth and yield performance, while straw
retention and tillage mode play an important role on seedling emergence and growth of corps. To explore the responses of
seedling emergence and yield of crops to straw retention and tillage practices, a field experiment was carried out in a typical
oasis irrigation region, Wuwei, Gansu Province, in 2014 and 2015, to determine the effects of treatments of straw retention
combined with tillage patterns on seedling emergence, yield, and yield components of spring wheat. The treatments included
reduced tillage with 25 to 30 cm high straw standing (NTSS), reduced tillage with 25 to 30 cm long straw covering (NTS), tillage
with 25 to 30 cm long straw incorporation (TS), and conventional tillage without straw retention (CT, the control). The results
showed that, compared with CT, reduced tillage combined with straw retention treatments (NTSS, NTS) significantly
decreased seedling emergence evenness of wheat, while TS increased seedling emergence evenness. NTSS and NTS increased
spring wheat tiller number by 7.4% to 10.5% and 14.6% to 19.1%, effective spike rate of tiller by 13.5% to 20.1% and 33.0%
to 34.7%, spike number by 7.5% to 9.3% and 10.3% to 11.2%, kernel number per spike by 15.7% to 16.1% and 18.5% to
22.6%, and thousand-kernel weight by 7.2% to 8.9% and 13.9% to 14.2%, compared with CT, respectively. There was no
significant difference between TS and CT treatments in the above parameters. NTSS and NTS treatments had 16.6% to 17.4%
and 18.6% to 21.4% higher grain yield than CT. NTS had the highest increasing effect on wheat grain yield, which was 10.3%
to 11.0% higher under NTS than under TS. The increase of spike number and kernel number per spike was the main reason for
yield increase under reduced tillage with straw retention treatments. However, emergence rate and uniformity had no
significant impact on wheat production. Meanwhile, NTSS, NTS treatments were 9.4% to 10.7% and 10.5% to 11.1% greater
in harvest index than CT treatment, indicating higher conversion rate of photoassimilates in wheat under the two treatments.
Therefore, our results showed that reduced tillage in combination with 25 to 30 cm high straw retention was the feasible
technology of wheat production in the oasis irrigation region.
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(1

(21, (Triticum aestivum L.) ,
[3] [4]
[5-6] , [7] [8]
[9] [10-11] [12] 1 #MREFX
2 b 1.1
, 2013—2015
(13-14] , (37°30'N, 103°5'E)
) , 5.85,
, 1.57 g~cm"3, 120 cm,
(15-16], 156 mm, 2 400 mm,
, , 72°C =0C =107TC
3513°C 2985 C, ,
1.2
, 2013 s
, , 25~30 cm
, s 25~30 cm
25~30 cm

http://www.ecoagri.ac.cn



182 2017 25
, ( ) S 4 s SPSS 17.0 s Duncan S
25~30 cm Linear correlation ,
(NTSS) 25~30 cm (NTS) Correlation ~ Regression
25~30 cm TS
(I8) .2 GRS
(CT) 3 , 48 m?,
2014 2015 2.1
(3 2 b (CT) b
0/ 0
2014 3 21 2015 3 29 (NTS) ’ 3:4%~6.0%,
2014 7 24 2015 7 28 ’ (TS) ’
o/ ()
675 2 4.1%~5.4%, (1
’ 225 kg, ’10038 12.1%(P<0.05) o
.0%~12.1%(P<0.05
P,05 150 kg-hm ™2, , o ol )
, 1200 m’hm™, , ’ ’
3.2 3. -2 R TS
750 m™*hm ™~ 900 m™-hm
3 -2 CT
750 m”-hm
20 d ,
1.3
(D , TS
20 d 5 ,
CT , TS
1.2 mx1 m
(NTSS)  NTS 13.3%~15.3%
23.6%~30.6%, CT NTSS NTS 8.5%~
1.3.1 11.6%  18.3%~26.5%(P<0.05), TS CT
= (M , NTSS  NTS
’ , CT 3.9%~8.2% 11.9%~22.4%,
NTS , TS 7.3%~14.0%,
= o,
( / )x100% @) (P<0.05) . NTSS
1.3.2 NTS , NTSS TS
20 d, . NTS , TS
1.3.3 2.
) ’ TS b
, NTS ( 2
= - CT , TS 4.1%~5.4%, NTS
(3)  5.4%~6.0%(P<0.05), NTSS NTS TS
= - (4) 3.2%~4.1% 9.1%~10.8%(P<0.05),  NTS
= / (5) ,NTSS NTS
1.3.4 , CT 7.4%~10.5%  14.6%~
, (GY) 19.1%, TS 4.3%~9.8% 11.3%~18.3%,
(BY), (H) HI=GY/BY; (P<0.05)
20 PM-8188 ,NTSS NTS
, 5, ( 2 CT ,NTSS NTS
, 14% 25.4%~29.0%  54.3%~
1.4 58.4%, NTSS NTS TS 13.4%~18.5%

Microsoft Excel 2007 s

41.8%~43.3%(P<0.05) NTSS NTS

http://www.ecoagri.ac.cn



2 : 183

F1 FRMERBHILHLET NENHER. HYEREFTERE

Table 1 Seedling rates, emergence evenness, and uniformities of wheat under different treatments

Seedling uniformity (10*hm™?)

Year Treatment Seed}io;:t)g rate Emergen(iz;avenness Three leaf Two-leaf One-leaf

2014 NTSS 90.8+1.4b 1.513+0.37a 375+5.9bc 207+13.7b 31£2.4a
NTS 86.1+1.2¢ 1.440+0.24a 343+11.2¢ 216+6.2a 21+1.6b
TS 94.7+0.8a 0.792+0.11¢c 424+16.3a 208+12.3b 6+0.8¢c

CT 91.0+1.1b 1.224+0.36b 406+15.6ab 193+11.4¢ 14+£3.7bc
2015 NTSS 90.4+1.0ab 1.123+0.28b 358+13.5bc 214+12.6ab 39+3.3a
NTS 83.3+1.1¢c 1.317+0.10a 316+13.5¢ 222+8.2a 25+1.6b
TS 93.3£0.8a 0.826+0.09¢ 412£19.0a 205+12.4b 13+0.8¢

CT 88.6+0.9b 1.064+0.18b 399+15.1a 181£13.6¢ 18+2.4bc
NTSS: 25~30 cm ; NTS: 25~30 cm ; TS: 25~30 cm ; CT:

0.05 NTSS: reduced tillage with 25 to 30 cm high straw standing; NTS: reduced tillage with 25

to 30 cm long straw covering; TS: tillage with 25 to 30 cm long straw incorporation; CT: conventional tillage without straw retention. Different letters
indicate significant difference among treatments at 0.05 probability level.

*2 FRHBERBHTHLER NERFETHRMAER

Table 2 Population change and spike rates of wheat under different treatments

Year Treatment Seedlir}g nlirznber Tillel; nurr}lner Spike nuanberﬁg)f tiller Effecti\'/e spike rate of
(10™hm™) (10™hm™) (10"hm™) tiller (%)
2014 NTSS 613+9.3b 438.4+20.9b 282.3+11.9b 64.4+3.6ab
NTS 581+8.4¢ 467.8+15.4a 337.8+10.1a 72.249.7a
TS 639+5.1a 420.2+16.3bc 238.2+13.2bc 56.7+15.2bc
CT 614+7.5b 408.3+14.1¢ 218.9+14.8¢ 53.6+18.1¢
2015 NTSS 610+6.9ab 415.6+12.42 272.6%12.6b 65.6£10.8b
NTS 562+7.4¢ 447.8+11.5a 344.4+10.7a 76.9+3.8a
TS 630+5.2a 378.6+10.1b 240.4+12.4bc 63.5+4.9bc
CT 598+6.4b 376.0+14.0b 217.4+13.1¢c 57.8+13.3¢
NTSS: 25~30 cm ; NTS: 25~30 cm ; TS: 25~30 cm ; CT:
0.05 NTSS: reduced tillage with 25 to 30 cm high straw standing; NTS: reduced tillage with 25

to 30 cm long straw covering; TS: tillage with 25 to 30 cm long straw incorporation; CT: conventional tillage without straw retention. Different letters
indicate significant difference among treatments at 0.05 probability level.

CT 13.5%~20.1%  33.0%~34.7%, NTSS NTS TS 6.0%~6.6%
TS 3.3%~13.6%  21.1%~27.3%, 7.3%~9.3%  5.9%~6.1%(P<0.05)
(P<0.05) ,NTS
, NTSS NTS
2.3 ( 3 CT , NTSS  NTS
9.4%~10.7%  10.5%~11.1%,
2.3.1 TS 5.3%~5.9%  6.1%~6.3%,
, (P<0.05) NTS
( 3 , , 25~30 cm
NTSS NTS 16.6%~17.4% 18.6%~21.4% (NTS)
(P<0.05), TS 10.2%~10.9%,
NTSS NTS TS 5.8%~6.0%  2.3.2
7.7%~9.5%,  NTS ,
7618 kghm™> 7203 kg-hm™ ,25~30 cm (SN) (KNS) (TKW)(  3) CT
, NTSS  NTS 7.5%~9.3%
, CT ,  103%~11.2%, NTS SN ,
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R3 FRHERBHLHLENEFERTEMM

Table 3  Yield and yield components of wheat under different treatments

Yield component

Year Treatment (zliagi.r;n}l;iil)d Bi?krg?;;g;ld Harvest index Spike number Kernel number 1000-kernel
(10*hm™) per spike weight (g)
2014 NTSS 7 369 £640a 17 387+682ab 0.424+0.014a 895+74ab 29.2+1.2ab 43.0+0.7b
NTS 7 618+408a 17 915+907a 0.425+0.024a 919+52a 31.1£1.7a 45.842.5a
TS 6 957+512b 17 377+112ab 0.400+0.022b 877+44bc 27.6+0.5b 41.5+0.6bc
CT 6 2754+490¢ 16 398+763¢ 0.383+0.012¢ 833+73¢ 25.4+1.1¢ 40.1+0.7¢
2015 NTSS 7 079+850a 16 677+840a 0.424+0.037a 883+81ab 28.4+0.6a 42.6x1.0ab
NTS 7 2034+211a 16 800+927a 0.429+0.030a 906+41a 29.0+1.9a 44.6+3.4a
TS 6 690+285b 16 593+382a 0.403+0.013bc 870+69b 25.9+0.7b 40.2+0.9bc
CT 6 071+648¢ 15 651+£548b 0.388+0.025¢ 815+72¢ 24.5+0.8b 39.2+3.3¢
NTSS: 25~30 ¢cm ; NTS: 25~30 cm ; TS: 25~30 cm ; CT:
0.05 NTSS: reduced tillage with 25 to 30 cm high straw standing; NTS: reduced tillage with 25

to 30 cm long straw covering; TS: tillage with 25 to 30 cm long straw incorporation; CT: conventional tillage without straw retention. Different letters
indicate significant difference among treatments at 0.05 probability level.

TS 4.1%4.7%(P<0.05) NTSS NTS ( 4,
CT 15.7%~16.1%  18.5%~22.6%,  NTS ,
KNS ,  TIS  12.0%~12.8% (P<0.05)
NTSS  NTS CT 7.2%~8.9% ,
13.9%~14.2%,  NTS TKW , TS , ,
10.3%~11.0%(P<0.05) ,3 , ,
25~30 cm (NTS)
, 2.5
2.4
(9,
( ) ,

x4 PMEMFHNFESFEMRER. HEXR. HEHHENHEXRY

Table4 Correlation coefficients among yield, yield components, seedling rate, and emergence evenness of wheat

KNS TKW SR EE Yield
SN 0.460 0.736" 0.549 -0.260 0.862"
KNS 0.780" 0.095 0.238 0.763"
TKW 0.275 0.133 0.734"
SR —0.685" 0.392
EE —0.049
kK 0.01 0.05 ** and *: correlation is significant at the 0.01 and 0.05 probability level, respectively. SN: spike

number; KNS: kernel number per spike; TKW: thousand-kernel weight; SR: seedling rate; EE: emergence evenness.

x5 NEIFHNFENRMBRESN

Table 5 Path analysis on yield components of wheat

Indirect path coefficient

Parameter Direct path coefficient SN KNS TKW
SN 0.888 — 0.342 —0.368
KNS 0.744 0.408 — —-0.390
TKW -0.500 0.654 0.580 —

SN: spike number; KNS: kernel number per spike; TKW: thousand-kernel weight
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