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Effects of Different Sowing Dates on Emergence Rates and
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Abstract: [Objective] Dry soil seeding with drip irrigation are widely used in field cotton in Xinjiang. And only seedling
temperature has to be considered under dry soil seedling with drip irrigation. In this paper, according to the temperature requirement
of cotton seedling, cotton was sown under different temperature conditions and different sowing dates. The emergence rate, seedling
growth condition and yield of cotton under mulched drip irrigation were observed. The effects of sowing conditions on emergence
rate, growth states and development of yield in harvest period were analyzed to provide theoretical basis for cultivating strong
seedlings of cotton under mulched drip irrigation. [Method] According to the changes of air temperature and soil temperature, 3-4

sowing dates were set up. The earliest sowing date was based on the biological low temperature for cotton seeds germination and
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emergence. The morphological indexes, such as emergence rate, seedling height, cotyledon node height and total dry weight, were
determined to demonstrate the effects of sowing under different temperature conditions on seedling indexes in cotton. [Result]

Under “5 cm deep-18.7°C-3 days before sowing” condition, the germinate rate and emergence rate were the highest. Compared
with early sowing at lower temperature treatment, the plant height under “5 cm deep-24.7°C-late sowing” condition was
3.52%-8.64% higher during seedling to three -leaf stage, the height of cotyledon section was 8.82%-20.59% higher, the total root
length was 1.79%-6.59% longer, and the root length was 14.84%-25.93% greater. Under “5 cm deep-9.5°C-3 days before sowing”
condition, the root dry matter accumulation was higher, and the ratio of root to shoot was the maximum. [ Conclusion] Under “5 cm
deep-3 days before sowing” condition steady passage 13.8°C-15.7°C, if the average temperature was in 16°C-18°C after sowing 1
week, the cotton seedling emergence rate could be more than 90%. But if the air temperature was in 6.7°C-14.1°C under “5 cm
deep-9.5°C-17.6°C-3 days before sowing” condition, the average temperature was 18.5°C-19.5°C and air accumulated temperature
was in 110°C-120°C during the emergence stage to trilobites stage, the unit of cotton seedling dry matter accumulation would be

larger with stronger root and increasing boll number and single boll weight. Therefore, earlier sowing could support a good

foundation for cotton yield.

Key words: cotton; soil temperature under mulch; sowing date; emergence rate; seedling growth
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Changes of air temperature and soil temperature under mulching film before and after different sowing dates
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Table 1 Changes of mean daily temperature over three days before sowing date and soil temperature under mulching film at
different sowing dates

A FEW AR e H 41 SR I I AR TR
Year Sowing date name Sowing date (M-D) MDT (C) HT ('C) LT ('C) MST (C)
2016 S—HEI First sowing date 4-08 14.1£0.30 21.742.52 6.9+2.83 17.6+0.49
S5 4% Second sowing date 4-16 13.8+1.87 18.7£1.72 9.2+3.70 18.4+1.53
= 4% Third sowing period 4-22 17.5+0.67 26.2+1.39 8.1+1.11 22.2+1.22
2017 %—4%] First sowing date 4-08 6.7+2.26 11.3+1.19 1.8+3.04 9.5+1.41
5 4% Second sowing date 4-12 10.0+1.89 16.2+3.05 3.742.66 12.0+2.36
% =% Third sowing period 4-21 15.7+0.68 23.9+2.67 7.542.21 18.7+2.30
S VUHEW] Fourth sowing date 4-29 17.6+1.54 18.242.43 17.0+1.45 24.743.05

THEPIGIRE AT 5 om THEFEIRE CPSEEbRMER %) . MDT A P9I, HT AdmmEiii 8, LT YA, MST v &
Average soil temperature is that under 5 cm for mulching film (mean®SD). MDT: Mean daily temperature; HT: The high temperature; LT: The low

temperature; MST: Mean soil temperature

1.3.5 MEHRRABASTT FFFHEeE T, S
BHHLZEEL 3 ANk, A s B AT AR —BOME 5 7,
T Ayl 2 PR B3 4%, SRS AR (K
By KT 40 em) FHIURR, I ARAKME, LBRak
SRR RIS = o B ARAEE A K a5, R
MR EE (Epson V7500 G S, i H
KGN IR BE SR . EEAR KSR A dha

1.4 IEitE

X, RTE(T)E NHLE R T W AT HAENAE ;s Ty A
FRAE T IR B M BB % s Ty AR & B A BRI,
T, MAREGEENZ: T AKE R R
i 30°C,
1.5 @itA%E

X Microsoft Excel 2010 %544 &b F1 % 5 Fl4E
K, HI SPSS 21.0 #A-AT G404, H LSD kA%
S WEE.

141 HEFE RHAAXKNX(T-O)it 5, 0 4E

KRR SE B BRI R I AT R R -H

CCO 5 TAMKREHRE, NAZBSRENBREN 2.1 HBEEMEHEREE A BRTURME
LR E (D) 5 CHAERKHRFREE 14C. [EES:EAT!

1.4.2 GHAMM WEXEREEROBMIE 211 BAETREBES N R A0 8 R0

FARHGAN, (RTE) Sk, JLHUEYEE N 0—1.
0.0 (T<T,)

ISR, AE— € LHER LN, BEBUR 5 om L
WL N, ARAE W W Py, RT3 d -

RTE(T)=| T- /(L -T)  (T,2T=T,) WP T 222 CINF N F % (%6 2) o 2 4R
ng DT, -To) g ZTT)Z ) R AT L T AR AR T — L, 7E 18.4°C
. > m

R2 TRIBEBEMBLELERMEERYOTWL

—18. 7 C AT HRFf L B R Ay o 2 AR AN BE P

Table 2 Changes of seedling emergence rate and emergence days at different sowing dates

Fabr Y Year
Item 2017
T 3 d R 5 em 3P4 S 17.6 18.4 222 9.5 12.0 18.7 247

Soil mean temperature averaged over three days before
sowing date under 5 cm for mulching film (C)

HTH % Emergence rate (%)

HiTE K%L Emergence days (d) 9 8

86.0£1.01b  93.0+1.85a

91.5+1.04a 84.0+1.21c 86.5£0.40b 94.0+1.15a 91.0+0.98b

10 15 12 7 8

R [R—47 /NG FRERORFE—FEE N 227K, PIEAMER % Values followed by different letters are same years significantly different. Mean=SD
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Table 3 Changes of temperature (heat) index from sowing to emergence at different sowing dates

A WEAT 3 d R 5 om THEEREE

R H ] Sowing to emergence date

Year Soil mean temperature averaged over

‘ SR JEF 5 em HHEPIIEE = 14CHEAHBR = 14°CH R H RGN
three days before sowing date under Mean air temperature Soil mean temperature under 5 Growing degree days in ~ Daily heat effect under
5 cm for mulching film (C) (C) cm for mulching film (C) s0il (C) mulching film
2016 17.6 13.5 19.1 45.9 0.4636
18.4 17.7 21.9 63.2 0.7182
222 16.6 21.0 59.3 0.5391
2017 9.5 139 17.3 80.4 0.4123
12.0 15.5 18.6 79.6 0.5103
18.7 18.1 23.3 79.2 0.8703
247 16.5 21.4 75.2 0.7231
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Table 4 Correlation and path coefficient between temperatures and emergence rate from sowing to emergence date

NS A FRAL JERSUEEEY )21 4% 2 2 Indirectly path coefficient
Factor Correlation coefficient Directly path coefficient

X2y Xy X3y X4y
Xy 0.9800%** 0.4699 0.7090 -0.0109 -0.2180
X2 0.9500%* 0.7853 0.4243 -0.0007 -0.2297
X3 0.0100 -0.0411 0.1251 0.0133 -0.0647
X4 0.8900%** -0.2459 0.4167 0.7335 -0.0108

*, R HATRAE 0.05, 0.01 KV RS R

*, ** mean significant differences at 0.05 and 0.01 levels, respectively
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B
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The picture temperature of the soil mean temperature averaged over three days before sowing date under 5 cm for mulching film. The same as below
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Fig. 2 Changes of plant height and cotyledon node height from seedling to three-leaf stage at different soil temperatures
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FRAE AR R 2 T IR R AR K o, IRAREY
T AR AR 4w AR KRB R AR . A4S
HAR F 1) 0% B AR R Ik B 8 K R 1 &
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Fig. 3 Changes of above-ground dry matter and root dry matter from seedling to three-leaf stage at different soil temperatures
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Fig. 4 Changes of seedling total root length and special root length from seedling to three-leaf stage at different soil temperatures
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Table 5 Changes of temperature index from seedling to three-leaf stage at different sowing dates

SR FEET 3 dJREF 5 om IR A TR PR Som RHEPIEE =14CHEA =14 CHBNR =14 CH AR
Year Soil mean temperature averaged over Mean air Soil mean temperature Fikk Growing degree EASANA(E
three days before sowing date under temperature  under 5 cm for mulching Growing degree days in air Daily heat effect air
5 cm for mulching film ('C) (C) film (C) days in soil (C) (C)
2016 17.6 16.5 19.9 175.6 82.2 0.17
18.4 16.1 19.3 149.4 65.9 0.15
222 17.2 19.9 171.6 96.1 0.21
2017 9.5 18.5 23.9 228.4 96.1 0.30
12.0 18.9 24.5 231.1 113.9 0.32
18.7 19.2 24.8 2273 1154 0.36

24.7 21.7 27.6 245.5 138.9 0.52
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Fig. 5 Changes of dry matter accumulation of plant height in the part of above-ground and root-shoot ratio from seedling to three-

leaf stage at different soil temperatures
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Table 6 Correlation analysis of seedling index and temperature from seedling to three-leaf stage at different temperatures

Tt H PSR BER S om HIET IR =14C 5 =14 CAMIR =14 CHil
Item Air mean Soil mean temperature 1R Growing degree A H AN
temperature  under 5 cm for mulching Growing degree days days in air Daily heat effect air
film in soil
Pk Plant height 0.93** 0.87%* 0.84%* 0.97* 0.91%*
FMi % Cotyledon node height 0.83* 0.74%* 0.85%* 0.60 0.84%*
Mo T 5 2FH Above-ground dry matter 0.70 0.80% 0.69 0.80% 0.72%
R 2B Root dry matter -0.90%* -0.79* -0.95%* -0.71* -0.89%*
JBHRA Total root length 0.73* 0.65 0.77* 0.60 0.72%
Rtk Root-shoot ratio -0.89** -0.94%* -0.88** -0.93%* -0.90%*
LEHRE Specific root length 0.89%* 0.78% 0.92%* 0.68 0.88%*
b 8 AR i T R A 0.57 0.70 0.71* 0.56 0.60

Dry matter accumulation of plant height in the

part of above-ground
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2.3 AEHEHTIRIEFTFERFTEMHREFHITK
IRI R, WAL A RR AL BR IR, SOBCORF A =
RN B IMEIR . ST R 2R R (R
7)o 2016 4, 17.6°CHEFP AL RN R~ 5L 18.4°C
222°CAEHFE 13.06%. 25.96%; 2017 4F, 9.5CH#Ek
b b T FF R P2 R 12.0°C L 18.7°C . 247 C
6.81%- 21.21%. 32.78%. AL SRk Z R I A bt

K1 TRBHTREFE5-2MHEFRITL

FERH R, 2P EAHE FRRER, 2 R
W, 18.4—18.7 C&A MR E R =y o HEAE AR
FEREREIAHER R %, 2016 45, 17.6 CHERPALHE ) #1425
AL 18.4°C. 22.2°C AP 1.66%- 8.69%; 2017 4F,
9.5 CHEMALFL AR LS 12.0°C 18.70°C 24.7°Chb
FE 2.98%. 5.40%. 7.64%. FARRREL. MEAEELL
LS E AR A —3.

Table 7 Changes of different sowing date on yield and yield components in cotton

EGY BEAT3 A S om RV E ) I EIR 733 BRI HL L REE bR T
Year Soil mean temperature averaged Sowing date Plant No. Boll number Boll weight ~ Total boll number Seed cotton yield
over three days before sowing date (M-D) (x10%hm™?) per plant (g) (x10%hm™) (kg'hm™)
under 5 cm for mulching film ('C)
2016 17.6 4-08 15.69+0.20b 6.70+0.58a 541£0.11a 105.1240.21a  5978.51£139.9a
18.4 4-16 15.79+0.50a 6.26+0.67b 5.32+0.14a 98.85+0.13b  5197.85+171.1b
222 4-22 15.75+0.90a 6.0120..50¢ 4.94+0.22¢ 94.66+0.15¢c  4426.26+149.4c
2017 9.5 4-08 15.65+0.28¢ 7.00+0.44a 5.37+0.17a 109.55.£0.21a  6444.65+205.2a
12.0 4-12 15.72+0.15b 6.83+0.26a 5.21£0.11a 107.36+0.35a  6005.98+159.5b
18.7 4-21 15.87+0.46a 6.30+0.49b 5.08+0.13b 99.98+0.46b  5078.07+141.1¢c
24.7 4-29 15.84+0.34a 5.90+0.24c 4.96+0.13b 93.46+0.29c  4332.08+126.8d

KHFBIAFRNG FREELIR 0.05 KT 257583 Different small letters indicate significances at 0.05 level

3 it
3.1 EERIEANTIESHEE T BT S
R =

PERMX AR, e N, g
Witk r, Rl EREA SR ADCARIE, AR TR
TR, (H IR ZARIR (5°C—15°C) SEmiftHLR g
KL W SRR G ARG, RIEBURAAL, Sk
(SRR TR R K RS, 5S8R T
BRI TR R, RmARELR, -
B AN R, PP WOK IR, R, AT
R, RN T REAS (R A T F R, SR K
HH P 2R R I N B R S5 P38 R 1 T e R nE .
FERIT 3 d BN 5 om -3 S AR bR 1R A 6l 1 0K 4%
fF, 18.4C—18.7°C th &, L3 90%LL |, b
SEMX NI HWI A 4 H 16 HE 4 H 21 H; MET
Sem HIERE 9.5C—12CA&HE IR 4 HS HE 4
H12 FD BRI ] ReAE A TR 45 MR | i
EYEEOC, RN TR RSV TSNS, B
SR B ELIE A AR, 518 C A T IR b B
AEL, TR 84%—86%; Mtk (4 H22 HE 4 H

29 HD RT3 d BHERIE 22.2°C—24.7C4 T,
HH P AN B, X R AR R R 2R H 0 T 2 e il
JE v TR T A K R BRI R AR
B, TEARGRISREAIE T, e e LIRS KES
T . R R R BEN KRR,
THORROEOR, R, R R
R R, X GEAE SRR RESIE T, Ko HE
DA E ], 30 1R 338K 23 J A A H 4 T 1 DK e A
RPN AR R R K TR, YR R
ol B it B - S R AR A s R R EL T, AT IE Y
Fo RO B H T RO B A Oe AP ks
ARG LA, FEFPAT 3 d BT 5 om TR AR
FEILF 17.6°C—18.7°C, P/l fr 13.8C—15.7°C,
T HIA 2] 90% LA by MR 10 (EE TR ST,
HHTRIAE] 90% UL FIMIEE /A H Y4 H 7 HE 4
15 H.
3.2 ERPEENEERTHEREEETENXE
R AR B B4 A T 3R, P i R A T 55
WREIE, EREH MO EE 2 > Rk
B, MR TEERERT 3 AR S em HHETIEE 9.5°C
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