i E A KF2EHR 2018,23(1):27-36 http: // zgnydxxb. jjournals. cn
Journal of China Agricultural University DOIT:10. 11841/j. issn. 1007-4333. 2018. 01. 04

TEMHEENSEANIBHKS SERBETEE RPN

IHAM Al E® KK SEHZ AR REL FRE
I A8 AR 7 B2 ARAE B 7/ 4 Ml 5 80 5 DA AL 927 15 3 15 B0 7 A 300 %8 L 49 K 05005 1)

O E OARVLEHEEMEERABE AT RRA S FH 0, KA MAR MK, T 2015 = 2016 F £ 7
Jb B RARA F IRAR A BT R B XI5 R 5 AR, 5 AR CKGEH) . % TR K675 m* /hm?) s T1, & #, 3
TR 200 m*/hm®) s T2, LEHEETM, G ZRAK T LEHEETH. GZTRAK, LR T HEK
(1800 m* /hm* ) #4352 s T4, LA ZEEM, HEFRAAK, PEHREK2016 F B Fh K, &L A E R
K, REMNEFRRAEFTHARRAMELREAS ST MAEFTHRF S TR, EREAN.TL £FF54 (2015
FORRZHBTZ ESHEN QI PR ZHRLVE, ETHRZIBILRE20m A TLEERRES
GHRETRD ERETEIOFHTREBAG R ETIFHTRELEARS LBHEBEAEAKRER, T2MAES
HMEERERE AR ERK  AANZAELMLYS . TF506 2015 5)5 2 ®F 4 (2016 ) 2 5 42 4 B AF 4B
FEEHm27. 0% 8.7% . T4 43 2 S4B o~ 14.6%5 10.1%;T3 5 T2 AR 2F =T £FHREE,
ARBRBORGRA, LEFEZEHABE N RGO AMEREE EARFFSHERN. TAXRSGHL

s
KEIF EEMEBEEM; ER; LEAKE; BE; S
hESES S516.01 XEHES 1007-4333(2018)01-0027-10 XEKERER A

Effects of restructuring tilth layer and irrigation on
soil water content and cotton yield traits

WANG Shulin, QI Hong, WANG Yan, ZHANG Qian, FENG Guoyi.
LIN Yongzeng® , LIANG Qinglong, LEI Xiaopeng
( Cotton Research Institute/Key Laboratory of Biology and Genetic Improvement of Cotton in Huanghuaihai Semiarid Area of

Ministry of Agriculture, Hebei Academy of Agriculture and Forestry Science, Shijiazhuang 050051, China)

Abstract To identify the effects of restructuring tilth layer and irrigation on soil water content and cotton development
traits, five treatments were designed according to randomized block design at Wei County experimental station of the
Cotton Research Institute of Hebei Academy of Agriculture and Forestry Science in 2015 and 2016. CK was rotary tillage
with conventional irrigation amount (675 m®/hm?) before sowing. T1 was rotary tillage with high irrigation amount
(1200 m®*/hm?). T2 was restructuring tilth layer with high irrigation amount (1 200 m®/hm?). T3 was restructuring tilth
layer with high irrigation amount (1 200 m*/hm?) and excessive irrigation amount of 1 800 m®/hm? in boll stage
simulating waterlogging. T4 was restructuring tilth layer with high irrigation amount (1 200 m® /hm?) and no irrigation in
cotton growing period. In 2016, because of redundant rainfall all plots were irrigated with start water. Soil water content,
cotton development traits in cotton growing stages and yield components were investigated. The results showed that T1
increased seed cotton yield in drought year (2015) but had no obvious effect in rainy year (2016) compared with CK.
Restructuring tilth layer improved soil water conserving and adjusting ability for deep layers (below 20 cm layer) in

cotton fields, which effectively avoided waterlogging in storm conditions, and in drought conditions soil water in deep
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layers moved up to meet the requirement of cotton growing. Cotton of restructuring tilth layer grew slowly at seedling

and square stage,but grew quickly in boll stage with obvious late-development advantage. In drought year (2015) and

rainy year (2016) seed cotton yield was increased by 27.0% and 8.7% for T2 compared with CK,and for T4 it was

14.6% and 10. 1% respectively. There was no significant difference for seed cotton yield between T3 and T2 in two

years, which showed that waterlogging tolerance of restructuring tilth layer was improved. Restructuring tilth layer was

an effective measure to save water and increase yield with resistance to drought and waterlogging.

Keywords restructuring tilth layer; irrigation; soil water content; cotton; yield
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Table 1 Treatments
WK /(m® /hm?) Irrigation amount
bogi! BHETT
2015 4 2016 4
Treatment Tillage method
04-15 06-20 07-25 04-12 06-20 07-22
TE Bk 675 675 0 675 0 0
CK
Rotary tillage
- BEZ E A 1200 675 0 1200 0 0
Restructuring tilth layer
T2 HHZ2EH 1 200 675 0 1 200 0 0
Restructuring tilth layer
T3 HHZEEH 1200 675 1 800 1200 0 1 800
Restructuring tilth layer
T4 HHZEH 1 200 0 0 1200 0 0
Restructuring tilth layer
2015 AEEEHIC6 H 20 HOBR T4 4b, Hog A BEIUE K 1 ¥R, 2016 4725 1] 6 W &2 O FC 45 b B35 SR VK
Note: All plots except T4 were irrigated in square stage (20™ June) in 2015, but in 2016 because of abundant rainfall in
square stage all plots were not irrigated.
F2 201552016 FREEFHPAIRTERES T
Table 2 Rainfall and its distribution in cotton growing period of 2015 and 2016 mm
AE A5y H:F ] Growth period &5t
Year  (428-—05-13  05-14—06-13  06-14—07-13  07-14—08-13  08-14—10-23 Total
2015 81.8 17.0 20. 6 125.7 38.0 283.1
2016 31.5 23.2 97. 306. 1 78.1 536. 3
1.4.2 AMAEAEFBRK oA
BN EE 20 Bk T 6 A 15 H AR ek = ) I s RS
. . S EA Sk T\ 9w 20 7K =
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A 10 H A bk 8 B, ORI 43 3 IR [ 2.1 TESKE

20 BRARAE BT A nk 2248 DI 088 T 5 A 4, /N IX B
MR = .
1.4.3 W EHRFHE

525 HAE®D .6 B 17 B D M E/N X EL
5 BRARAEREHRML .8 13 H (WD M9 A 10 H
Qe 3R W) I FE/NX HC 3 Bk, T 105 °C 2473, 30 min,
SRJE 85 CHET ZHH I E TH i .
1.5 HE»H

BT A B % Excel 2003 5 DPS 7. 05 #{4: i
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B S KRS O s T4 PR R TG s BRI K R R PR . IR

CK,Rotary tillage with conventional irrigation amount before sowing; T1, Rotary tillage with high

irrigation amount; T2, Restructuring tilth layer with high irrigation amount; T3, Restructuring tilth layer with

high irrigation amount, excess irrigation amount in boll stage simulating waterlogging; T4, Restructuring tilth

layer with high irrigation amount,no irrigation in cotton growing period. The same below.
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Fig. 1
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Soil water content in different layers after sowing in 2015 (a) and 2016 (b)
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Fig. 2 Soil water content in different layers in square stage in 2015 (a) and 2016 (b)
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Fig. 3 Soil water content in different layers in boll stage in 2015(a) and 2016(b)
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Fig.4 Soil water content in different layers in cotton harvest stage in 2015 (a) and 2016 (b)
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Table 3 Plant height for different treatments in 2015 and 2016 cm
A H 8 Ab#E Treatment
Year Date CK T1 T2 T3 T4
06-15 38.4 a 39.3 a 35.5b 35.4 b 36.4 b
2015 07-15 83.0b 86.8 b 100.5 a 101.4 a 84.6 b
08-15 85.8 b 88.3 b 107.8 a 109.5 a 86.9 b
06-15 3l.2 a 31.5 a 28.5b 28.3 b 27.1b
2016 07-15 77.7 ¢ 84.0b 95.9 a 96.2 a 97.7 a
08-15 82.9 ¢ 85.5 ¢ 104.3 b 111.4 a 105.0 b

T AT B 5 3 SCF B AR ] KR AE 500K R 22

Note: Values followed by the different small letters within a row are significant difference at the 0. 05

level.
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Table 4 Number of three bolls for different treatments in 2015 and 2016

Ay b3 UNGIE:S N3 TRk
Year Treatment Pre-summer boll Summer boll Autumn boll
CK 3.8 a 7.9 ¢ 1.3 ¢
T1 3.6 a 8.6 ab 1.4 ¢
2015 T2 3.3b 8.9 a 3.0b
T3 3.3b 8.2 be 4.1 a
T4 3.1b 9.3 a 1.7 ¢
CK 3.1a 6.1a 2.8 b
T1 3.2 a 6.2 a 2.9b
2016 T2 2.6 b 5.9 a 4.0 a
T3 2.7b 5.5b 4.2 a
T4 2.6 b 6.2 a 4.1 a

T b R SRR R 3 SCF AR SRR TE 5K ERR B, TR,

Note: Values followed by the different small letters within a column are significant

difference at the 0. 05 level. The same below.

RS 2015F12016 EREAEBEB LB TURRER

Table 5 Dry matter accumulation above ground of different treatments in 2015 and 2016 g

Ay hib 38 Hi 1 RLE it 22 14
Year Treatment Seedling stage Square stage Boll stage Boll open stage
CK 1.0 a 10.4 a 108.2 d 168.2 d
T1 1.1a 12.1 a 114.4 ¢ 171.7 d
2015 T2 0.7 b 8.3 b 135.9 a 199.6 b
T3 0.7 b 9.0 b 131.3 a 217.5 a
T4 0.7 b 8.8 b 125.7 b 188.7 ¢
CK 1.2 a 13.9 a 126.8 b 182.3 b
T1 1.3 a 14.1 a 123.5 b 186.4 b
2016 T2 0.8 b 10.4 b 142.4 a 209.5 a
T3 0.9b 10.1 b 146.8 a 211.3 a
T4 0.9 b 10.3 b 149.3 a 205.7 a
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2.5 FESFEHER
H1 3% 6 Z5 LRI 1, 2015 4F T1 Ab PR RRAS 4.
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1.9%.8. 4% F1 8. 9%, 2016 4F M| 4 5 & 2. 5%.
2.0%.2. 8% 1 1. 7%, 2016 4F 14 7= g 7 0] B K F
2015 4F.
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Table 6 Yield components and yields for different treatments
) FFAR =5t/
N BR AL T /g K5/ % , K==/
AR Ab 3 ] (kg/hm*) )
Boll per Boll Lint (kg/hm?*)
Year Treatment Seed cotton
plant weight percentage Lint yield
yield
CK 13.0 ¢ 5.3b 41.0 a 3628 ¢ 1487 ¢
T1 13.6 bc 5.4b 41.2 a 3 931 be 1620Db
2015 T2 15.2 a 5.7 a 40.3 a 4 607 a 1 857 a
T3 15.6 a 5.7 a 39.0 a 4 744 a 1 850 a
T4 14.1b 5.5 ab 40.3 a 4159 b 1676 b
CK 12.0 ¢ 5.0 a 39.8 a 3208 b 1277 b
T1 12.3 be 5.1a 39.4 a 3297 b 1299 ab
2016 T2 12.5 ab 5.2 a 38.9 a 3 488 a 1357 a
T3 12.4 be 5.2 a 38.3 a 3443 a 1319 a
T4 12.9 a 5.2 a 39.3 a 3531l a 1 388 a

2015 4F T2 5 T3 ¢ A 5= &t 43 5l 38 0 1R 42 =
30.8%05 27. 0%, FEJFHERKA R SRR ED
FE, T4 R R IR IR F] 14, 6 20 s K5 A ]
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] 22 A 3,
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RIS 4
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i Ab B, 2016 4 22 T AR 03 ) oA 28 B B PR AR
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