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Table 1 Duration time on cotton growth period in Alar reclamation area

of Southern Xinjiang from 1990 to 2020 d
g AP — i — R B —JTHE JFiE—nt 2 i S CIRAE N e
FFLEI ] - . L . . .
Duration ti Sowing- Emergence- Squaring- Flowering- Boll opening- Whole growth
ration tim
Hrato ¢ emergence squaring flowering boll opening stop growing period
RS ESHINIE
PR 15 35 31 7 35 190
Average duration time
= {_é_l,H\ 15
el 21 15 37 95 56 202
Maximum duration time
SYESEsainIE
SRS 1 27 27 64 9 178
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Table 2 The thermal resources tendency rate and its mutation on cotton growth period in Alar reclamation area of
southern Xinjiang from 1990 to 2020

Rl IR 3R Zistiy Al H A
Maximum air Minimum air Average air Accumulated Temperature
- temperature temperature temperature temperature daily range
H7 5. 2. ). >, >
Growth period W%/ G4 WER/ S4 BeR/ e Wk S4Bk G
(‘C/10a) &g ((C/10a) s ((C/10a)  Z&4Exi  ((C/10a) 2880 (C/10a) A
Inclination Mutation  Inclina- Mutation Inclination ~ Mmuta-  Inclination ~ Mutation  Inclination ~ Mmuta-
rate point tion rate point rate tion point rate point rate tion point
d Al — i . . - - .
{%ﬁ T 0.115" 2014 0.134 1998 0.041 2012 8.818 1997 —0.019 7t None
Sowing-emergence
i — Bl . . . . I . . .
. 0.103 J& None  —0.120  JC None —.100 JG None 43.286 J& None 0.224 Jt None
Emergence-squaring
B — T . . 2003 .
‘LE' . Tk . 0.019" 2001 0.104 Jt None —0.010 J& None —6.716™ —0.085™ J& None
Squaring-flowering 2010
TFAE — k22 . . . . - .
. . 0.482 J& None 0.619 J& None 0.480 J& None —51.489 J& None  —0.137 Jt None
Flowering-boll opening
R —fE kK
Boll opening-stop 0.661"  JGNone  1.093 Jc None 0.811 J& None 76.631 7t None —0.432 Jt None
growing
2AEHEW - . . . . .
0.155 J& None 0.24 Jc None 0.123 J& None 72.427 J& None —0.085 J& None

Whole growth period

T oIl 43 JFRRAE 0.01 F10.05 7K L AFAE & 22 5% . TRl Note:* * and * denotes significant difference at the 0.01 and 0.05 levels.

The same as follows.
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PR B X R A6 42 A IR K i S 3G ks 34, AR 6
JE SR/, 4 AR 4K 6.377 mm /10 a(P<<0.01) il

1.583%/10 a(P<<0.05) . FLH A AERE Rl — i IR
IR TR X T8 389 S el A i 34, 43l ki1 0.661 mm/
10 a(P>>0.05) f10.906 % /10 a (P=>0.05) ; Hi ¥ — B4
5K B 2 0 A S R X R N 4 5]
254k 1.06 mm/10 a (P<<0.05) f1 0.803%/10 a (P>
0.05) ; BUFE — FF AL BB 7K do S 3G e 5, RE 1 B 52
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Fig. 1 Dynamic change on thermal resources during the cotton whole growth period in

Alar reclamation area of southern Xinjiang from 1990 to 2020
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Table 3 Trend rate and mutation on water and light resources during cotton growth period

in Alar reclamation Area of southern Xinjiang from 1990 to 2020

EEH

[ K i Precipitation

XS BE Relative humidity

H 8B} %% Sunshine hours

fii [ % /(mm/10 a)

LRRIRAE R

i/ (%5/10 a)

GEITER

{1 % /(h/10 a)

AN VAN
LR R

Growth period Inclination Mutation Inclination Mutation Inclination Mutation
rate point rate point rate point
P
%ﬂ‘, HH —0.661 J& None —0.906 Jt None —1.279 1998, 2005
Sowing—emergence
H B —P13E Emergence—squaring 1.060" JE None —0.803 JG None 16.371 2008
WAE— I )
‘Lm . JHE . 0.213" 2001 —0.872 Jt None —8.306™ 2007
Squaring—flowering
AE—nt 28 o - * - v
Jrie . * . 2.600 J& None —2.069 J& None —41.409 JG None
Flowering—boll opening
I . A A A
EREIEE R _ 3.217" J None —1.575 J None 33.545" J None
Boll opening—stop growing
s 2
A , 6.377" J None 1583 J None —1.675 & None
Whole growth period
v=0.6377x-1228.4 R* =0.059 v=-0.1583x+369.82 R?>=0.1462
Q 60

=

1001 (p<o.01)

P K &/mm Precipilalion

A6 Year

0
1990 1995 2000 2005 2010 2015 2020

BATREE % Relative humidity

(P<0.05)

40 , \ \ \ \ f
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445 Year

B2 1990—2020 £ BRI /RERIBELET KD REHEETN
Fig. 2 Dynamic change on water resources during the cotton whole growth period
in Alar reclamation area of southern Xinjiang from 1990 to 2020

A R R R SN B e 4 0il AZ A 2.600 mm/10

W N a4y A% 4k 0.213 mm/10 a (P<<0.01) FiI
0.872%/10 a(P=>0.05) ; JF ¥ — it 2L R /K 1 S B

a(P<<0.01) 1 2.069%/10 a(P<<0.05) ; i+ 28 — %= |}
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Fig. 3 Dynamic changes on light resources during
the cotton whole growth period of in Alar reclamation
area of southern Xinjiang from 1990 to 2020
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Analysis on climate resource change characteristics of cotton growing
period in Alar Reclamation area of Southern Xinjiang

CHENG Zhen',NIU Jianlong', WANG Yu', TANG Xiaoxuan', WU Fan*, LIU Weiyang', JIANG Xuewei’

1.College of Agronomy, Tarim University, Alar 843300, China;
2.Xinjiang Production and Construction Corps Engineering Consulting Co., Ltd., Urumqi 830002, China;
3.College of Horticulture and Forestry Sciences , Tarim University, Alar 843300, China

Abstract The data about the growth period of cotton and the daily surface meteorology in Alar recla-
mation area of Southern Xinjiang from 1990 to 2020 were used to study the dynamic changes in climate re-
sources during the growth period of cotton in Alar reclamation area of Southern Xinjiang under the back-
ground of climate warming. The least squares method, Mann-Kendall non parametric test, sliding z-test,
and significance analysis were used to analyze the dynamic and sudden changes in climate resources during
the growth period of cotton in Alar reclamation area of Southern Xinjiang. The results showed that the pre-
cipitation during the whole growth period of cotton in Alar reclamation area of Southern Xinjiang from 1990
to 2020 increased significantly while the relative humidity decreased significantly, with changes of 6.377
mm/10 a and 1.583%/10 a, respectively. The maximum temperature, minimum temperature, average
temperature and accumulated temperature did not increase significantly , while the daily temperature range
and sunshine duration did not decrease significantly. The main manifestation was that the maximum temper-
ature, average temperature, and accumulated temperature increased extremely significantly while the mini-
mum temperature increased significantly from sowing to seedling of cotton. The daily temperature range in-
creased extremely significantly while the accumulated temperature and precipitation increased significantly
from seedling to budding of cotton. The maximum temperature and precipitation increased extremely signifi-
cantly while the accumulated temperature, daily temperature range, and sunshine duration decreased ex-
tremely significantly and the average temperature decreased significantly from budding to flowering period
of cotton. The precipitation increased extremely significantly, the daily temperature range decreased ex-
tremely significantly, and the relative humidity decreased significantly from flowering to boll opening of cot-
ton. The maximum temperature, precipitation and sunshine duration increased extremely significantly from
boll opening to stop growing period of cotton. The changes in various climate factors during other periods of
cotton were not significant. From 1990 to 2020, there were sudden changes in the maximum temperature,
minimum temperature, average temperature, accumulated temperature, and sunshine duration during the
sowing and seedling period of cotton in the Alar reclamation area of Southern Xinjiang in 2014, 1998,
2012, 1997, and 1998, 2005, respectively. The number of sunshine hours during the seedling and budding
period of cotton changed suddenly in 2008. The sudden changes in maximum temperature, precipitation,
sunshine duration and accumulated temperature from flowering to boll period of cotton appeared in 2001,
2001, 2007, 2003 and 2010. There were no obvious changes from flowering to boll opening period, boll
opening to stop growing period and whole growth period of cotton in Alar reclamation area of Southern Xin-
jiang from 1990 to 2020. It is indicated that cotton farmers should adjust their field management measures
in a timely manner based on the values of climate resource and their dynamic changes during the growth pe-
riod of cotton in the reclamation area.

Keywords growth period of cotton; climate change ; temperature ; precipitation ; relative humidity
(AR R ERE)



