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Stoichiometric characteristics of cotton in the oasis of upper reaches of
Tarim River and its relationship with continuous cropping years

CHEN Xin'?, GONG Lu"?", LI Honglin"?, LUO Yan' ?, AN Shenqun' 2
(1. College of Resources and Environment Science, Xinjiang University, Urumqi 830046, China;

2. Key Laboratory of Oasis Ecology, Ministry of Education., Urumgi 830046, China)

Abstract To study the stoichiometric characteristics of cotton at different continuous cropping years. the Alar Oasis in
the upper reaches of the Tarim River was selected as the target area, and the cotton fields of 5, 8, 15, 20, and 30
years of continuous cropping were selected as the study plots. and the ecological and chemical characteristics of cotton
and yield were analyzed. The results showed that: 1) The contents of C and N were the highest in leaves ((422.3 *
20.6) g/kg, 11.4+4.6), and the contents of N and P were the highest in cottonseed ((38.1+11.8), (14.4+5.0)
g/k@). The C. N and P were the highest in the fiber (193.0+44.2, 1008.4 +305.4). The C, N and P of cotton were
increased first and then decreased Trend, C: N, C: P, N: P no uniform law of change. 2) The variability of C, N, P
and metering ratio of each organ in cotton was N : P> P> C : P> C : N> N> C; the variance of the whole variance
showed that C, N, P, C: N, C: P and N : P were greater than those of continuous cropping. 3) Cotton production
with the extension of the number of years for the first increase after the reduction, the highest in 20 years, the lowest in
5 years. The C, N, C: N, C: P and cotton C of cotton soil had significant or significant positive correlation with cotton

yield.
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C.N A PIuE Y AERE TR LEITLER . H
o3 B VAR R G Z A A AR ) AR B L AR TR sl b
HAREEMAIFS SY G shd 2. & oy E
BRGY) i AE AG I 5T # 0 5  L AN
ARt EEEMRAES TR S CON P EL
Pl ik 2% 0 2 P4 0C FR B2 O 1k L O 42 BRAE W) b Bk
AR A S5 AES RGE A LR HE T B K,
ATt E RN TKEAES RGN Z
Ji FE LA TR B M DL K b A 3 R A il b
REBRGEM R B R Y AR AR
Wy K HORH HL2H B[R] 09 15 2R GE AR AIE L A5 R TR A [R) 3R 05
KPRE FERG L RZHNSEFRITRGHEMR
HilE L R T RBASRE HH-HMY MRS
C.N il P JC R R AE T AR X 4/, 0 H I S i Ak
HEBRG IR E DI REHASRGEAER
i 1, 2 25 R G2 JC 2R 08 P00 OC SR BA Y L A RO A A
fiE V37 53 45 K FIAE ) 0 28 W W ) FH S L o3 e =052
NZEIE B 52 M s A o 4 Bk A W) b 3K Ak 22 106 2R K+
BESR oy Bl o2 A8 PSR A AN PR B[R] AU O Y 2N
EIEL, R EAESRGRRE TRRAESRS
5K S IRERY SCHE A 4y IR R A RS RGN b
AR A A  BIF 58 H O 3R P0G R LR AR R R AR
Xif X SRl 26 ke LA BB

P& AR L AR OB R S R AT R R E B2
M AE (Gossy pium spp. ) FPFEEEM . Al & B IEAL FA%
G A 1) ARG 9 DG B Aot 0, A B 1 1 e BF AR A
K FEHEARAE K L F 2B R FE R ™ 5 KT
Wi 5 71 o 3 AV R A () AL 8 Ay R A A Ml AT 7 82 e
MR ARAFSE LLBTRLR B X oMLK, R4E
AT TSR EVEAE R XT 8 A A5 CONLJP L&
(RS2 IR O AR 2% T FFR 43 J0 R A AR DT 4E R AR AL
PRI A R R BT HEFRITR R
SEAE T T A 14 e 7 b T S AR AR S R 48 U AR
ARSI AR R AR R AR R TR R,

1 #Rl5R*®

1.1 MREHR

B 7 7R B DX Ak B FEOR b b 2 K Ll b B
7 (80°30" ~81°58'E,40°22" ~40°57"N) , 1 B 7 75 I
5 IR IE T A AR R a8 YR e R e v 7 A e A
WHTE SO A 1 012 m, JE H R (% 8 T AT R

TR B D AR BE K R 44,7 mm; 25K
SREL AR ZE K i 2 498 mm s GG R AF L BRI
ZRAEVENRE 12,4 °CL,IEFEM 220 d, 4E 4004
SPHE 598.7 k] A ERE BT SO AR B L A 4
FEhE L R L 3 RO A S L Al gl L R TR
W — 1% 20 R 2 1 A0 R A 7 i
1.2 #&R&E

SR FH 25 (6] 5 AR B ] 05 37 5 9 6 R A0 5% IX 3% 4
5.10.15.20 Fi1 30 4F /) i H AR B b, A b 55 52 550k
3 P, 3 S MO B o L AR IS - M A — B T
AEMEAEE DL LR 1. ARREHOAR 26 & Fh oy < B il L 38
57 PR R B AR S S IR R G R K P
AN F(37.42(g/m*)) P %K (29. 28 (g/m*)) . K &
(9.80Cg/m?)) , R FIME T 15 o e AR — RS AT FlATE
B IE B 7K A A7 R R Ry (12 + 66 + 12 + 66 +
12)em, BB HRECH 22. 5 T #k/hm’ .

x1 PRREMHEHREER

Table 1 Fertilizations over the years in the study area

[ 46 i NE 17 L

Fertilization over the AEN BIEF ARIE K
2011 127 94
2012 147 84
2013 338 186 78
2014 345 247 75
2015 374 293 98
-1y 352 242 83

SKRAERFE] S 2015 4F 9 H (nk 2280 . A FEHE
BEALEE 3 A4~ 5 mX5 m AL TS . 35 0 £ 2k 2 0k BURE:
TN I — ER AR AT 10 MUK AR L 55 b 1 5 Uk
B b3R5 (25 ok R BRO BE 5 T B 4 98 5% T 4 O
ZHMR R, [ REMTTN 0~20 cm K2 TR
it 22 BR ARE T AR AR R A A% B SR T I 43
FE 500 g, AR B S B ER I A IR ™ 1
1.3 #HmillE

R R s 0] 52 30 25 Uk Js T bR b 105 CTR
AT 0.5 h ARBER B AR 7 ARAT FLF 4ERE S . T
AP S AE 65 C ML 2 E Ry i 100 H
(0. 15 mm) i f5 B FFil . HIEFE AL R E N H
SR THEFE N 105 °C 4t + = 4E 1, Ry i 4 100
SN C R
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- EFIAE P FE G C R B R 4 4 AL
HMINHGED E N iR LIRS BEDE P & i
R A 2 - e SR TH - AH B B 40 YO BE T o2 .
AR I E 3 W E 25 R g/ ke
1.4 HIESH

{fi i Excel 2007 #4753 i #9431, SPSS17. 0
AF AT B 2 7 2250 BT (One-Way ANOVA) (£
B LA HH M B (Pearson) . £ & S 75 0B 4T
Ty 25 Fe VRIS, 5 T 25 55 M Al e/ b 3 PR 2 B0k
(LSD) . #J5 2646 55 1 - R ] Tamhane *s Ta 3 (P<<
0.05 I g i Pk 22 55 P<<0. 01 B MR B P25 .

2 FHRE5SMH

2.1 HMAUEBFEETURTEFHE
M 2 ATARRAE A & B CON M P & B A7 7R 22

. CoREFERIA N I &K (422, 26 =
20.55) g/kg)  LF 4k f% /N ((364. 07140, 29) g/kg);
N.P JC R & &t ¥ R A M A & & ((38. 07 £
11.78),(14.4144. 97) g/kg) . £F 4 fe K ((1. 97 £
0.44),(0.3940.12) g/kg);C 5 N.C 5 P i f& It
YT o £F 4k f 55 (193, 02 £ 44. 18,1 008. 40 £
305. 04) , M AF e I (10. 9342, 87,29. 81+9. 54) ;N
P LB F B R (11, 37 4. 58) , MK B /N
(2.7840.78), ZH LKL R /R (P<<0.05),C
JLRMZE M R ES TR A4 N TR EHE
¥ HA 2R P u R R 52500 0 i & 2
Sk C 5 N Ba b & g B R Y B 2
S CHPHELPR.ZEERFH. ;NS P
JoT i L it 5 52 (R G S 25 ek

F2 MEAEFERE CNPERERRTELFE

Table 2 Average content of C, N, P and stoichiometric ratio in different organs of cotton

By e/ (g/ke) Ji i [k Mass ratio

Organs C N P C:N C:P N:P

i 377.31435.81 ¢ 7.8142.22 ¢ 1.3740.41d 52.54+16.97 b 296.54+81.92b  6.15+£2.49 ¢
2% 408.324-19.03 ab 11.2142.07 d 1.48+0.57 d 37.90+8.65 ¢ 321.03+133.44 b  8.67+3.73 b
it 422.26+20.55 ab 23.8946.84 b 2.2540.60 b 18.934+4.86 e 199.08£47.61 ¢ 11.37+4.58 a
7 403.714-21.59 ab 18.864-2.99 ¢ 1.8640.54 ¢ 21.9243.67 d 238.04478.92 ¢ 11.00%3.52 a
FAFF 387.054:32.21 be 38.07411.78 a  14.4144.97 a 10.93+2.87 f 29.81+9.54 d 2.7840.78 d
L4 364.07440.29 ¢ 1.9740.44 f 0.3940.12 ¢  193.0244.18 a 1008.40£305.04 a 5.45%2.01 ¢

TE A /NG 52 B 378 L) AS [ 4 B 18] A 4k 3 22 S M (P<<0. 05)

Note: Different lowercase letters indicate that there are significant differences among different organs of plants (P<Z0. 05).

2.2 AREEEERBESH[EESUFITEREHE

ARARE A AN (B D G AL CON R P & i
SIS = JE FEAR A B e AR 15 AR I R A
{555 AR B AL, S A CON Fil P i 7R AR
AEFR P 22 AN R . MRAEAR C FEEAE 15 4R 12
FH>5 M 10 4E s fkF C 7EEEAE 5 AR B AR, R
Fm N 7EFEAE 15 4FRF 25 =5 4F s i AF N 7E 15 4F
I i 2 >>5.10 F1 30 4F; 27 4k N £E 30 4E I 3 >5
10 4, MAF P 7EIEAE 15 F0 30 4RI B35 >5 4R,

4 E CH5N.CHPN 5P bk
TG AR TE AN [ 3% VR AR BR B A AL 45 48
PR R AR ZSEE D, e C 5N
o LR AR 5 ARRT 35 > 15 48, fifF C 5 N i
HHEEAE 10 R B E >15 4, MAFANS5PEE
AR EAE 30 4RI 8 35 =5 4,

2.3 #B%E CN.PEERERELNEGTRKED T

H e 3 Al gL M AE AR Aty C 2 B 3% E A
KRFR M MFE I N AETE I 35 IEAH G OC &R 5 X FAR
¥Ry P EA 2 IEA OCOC R L i FIARFF P AE AR AR
FIEAH KOG R s RIS AR C FI N BT & b B 5 3
IEASC KR s e LR 4R N 5 6 L A7 7E 35 IE A
KRR, AMEHGEE CHTREERZEAK /D, <
1200 P e > Mk >R > > >28, £8E
N &R SR & T 152, HE7 8 Ak > >
> >22>F, PoaAER R >26%, 4
FRHESH R > F Y >R > >0, MAESSE C
5N FEEHLERREY >16%, HdRE KNl
33.73, CHIP it AR S R F 2306, Horp
ZEfe o 400960, N 5 P AR R E >
2800, 25K 43.01 %,
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M5 [] /4 Time I} ] /4F Time
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KRB F LR IR 7] — 288 B AEA W EAME AR R A 3122 57 (P<<0. 05).,
Capital letters indicate that the same organ has significant differences in years of continuous operation (P <Z0.05).
1 FEAFREWCNPEERRELMWERTHIFE
Fig. 1 The variation of C, N, P and C: N, C: P, N : P mass ratio of different organs

R3 RBEFRARELESURHEFTENEXXRANERBER

Table 3 The correlation and variation situation of ecological stoichiometry characteristics in different organs

. C N P Jfi & b Mass ratio
o H -
C: N C:P N:P

Organs

cC Cv/% CcC CVv/% cCcC CV/% «CcC CV/% CcC CV/% CC CV/%
Uiz ] a" 6.11 a 28.44  a 29.63 a 33.73 a 28.15 a 40. 49
ES b 4. 50 b 18.49  b* 38.51 b 21.80 b 40.96 b 43.01
I a® 4,87 ¢’ 28.64 d™  26.61 d* 25.67 d 23.92 d 40. 32
7 ¢ 5. 35 ¢’ 15.83 ¢ 29.12 ¢ 16.75 ¢ 33.16 ¢~ 31.95
ik d 8.32 d 30.95 b*d™ 34.47  d* 26.24 e 32.00 e 28.03
o Y e 11.07 e 22.43 e 31.14 e 22.89 | 30.25  ¢f 36. 81

H £ CC S perason HI 3 3 #6127 A 7 5 B 6 2% A% 7 6 60 ) LAY HI K36 v o« B 0136 (P20, 05) 5 o o 8 35 A1 3
(P<<0.01);CV WS RH.
Note: CC, perason correlation coefficient, containing the same letters indicating a correlation between different types,

* ¢ significant correlation (P <Z0.05); xx . extremely significant correlation (P <Z0.01); CV, coefficient of variation.
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FRAE B8 B  VEAEAF BR K2 — 2 18] 32 B4 % 4 4
C.N fl P & & J Hoat 2 e A S i 4 S A R (R ),
fifE C & 24 E . EAFEAFE R E P (P<
0. 01, 32 P % 22 T /E F 1 5% i A 35 3 2 3% 7K 7
(P<C0.05), N &y 5 £ 272 348 5 i B 35 5
(P<<0.0D), W ZAFME ., P& EZ8HE R K
PR 2 28 AR AR B 3 52 m (P<<0. 01, P 28

RO B o R 2 OO AR . M AE C 5 NLC 5 P
N 5 P gy H A 32 A4 B I R (P <
0.01).C 5 P i bt 32 4% B 52 Wi (19 B 22 7 J7 Al iy
Kok xh AR E AR BR LR A 2R3 R AR
R F R ARAERE X CON AP K H &
FO A AR A BT KR T 3% AR AF FR (8] 22 53 o #h 0l 0 4
] 22 S M U R AR o s T T A .

4 BEABRECNMPRERERELWELXTRREST
Table 4 The effect of variation from different organs, years and both interactions on

C, N, Pand C: N, C: P, N: P mass ratios in cotton

Wiy 5 S5 R R d B2 I M ¥97 v
Composition Source of variation SS MS
W 5 58 008. 98 11 601. 80 17.16*
. AR 4 17 724. 39 4 431.10 6.54"
¢ AR R 20 25 567. 35 1278.37 1. 89"
B2 120 81 344.16 677.87
R 5 20 971. 36 4194. 27 143. 98"
AE R 4 681. 62 170. 40 5.85"
N PR OXAERR 20 717. 94 35. 90 1.23
2% 120 3 495. 88 29.13
wHE 5 3532.48 706. 50 253, 20 %
4 PR 4 54.98 13. 74 4.93"
; R X AR PR 20 230. 14 11.51 4,12
2 119 332. 04 2.79
o 5 592 043. 14 118 408.63 311. 10~
. AFFR 4 2 157.11 539. 28 1.42
oo i H AR R 20 8 816. 28 440. 81 1.16
TR 2 120 45 673.76 380. 62
W 5 14 364 719.17 2 872 943, 83 120. 34
Cip AE R 4 47 930. 49 11 982. 62 0.50
i E R R 20 131 267. 74 6 563.39 0.28
W 119 2 840 974. 00 23 873.73
e 5 1397.61 279. 52 27.22"
NP AR IR 4 25. 38 6.35 0. 62
i E X AR R 20 135.18 6.76 0. 66
B2 119 1221.85 10. 27

e % B FASC(P<C0.05) 5 ¢ AR B F AL (P<0.0D),

extremely significant correlation (P<Z0.01).

Note: * , significant correlation (P<C0.05); xx ,

2.4 TREEERBHESHUETHERESTE
X #
HI 5 AT AL A [A] 3% A 4F BR o i A2 7 2 AR
HA @22 5k Bl 1 4F BRAE A A8 )™ 5 3k

MoK A R & B EAE 20 R RS
(5 703(kg/hm?)),5 4F I f% ik (4 815 (kg/hm’)),
FRAE = AR A2 BHE T 5 >10 >30 >20 >15
AL H Rl 13.95% 5/ R 3,07 %,
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Table 5 Statistical characteristics of cotton yield in different continuous cropping years

¥ifa/ bR/ K AE/ H/ME/ )
e 4 B4 7 7 7 L mmERv%
. . (kg/hm?*) (kg/hm*) (kg/hm?*) (kg/hm?*) .
Cropping years CV
Mean SD Max Min
5 4 815 671. 66 5475 3 750 13.95
10 4 980 419. 60 5400 4 500 8.43
15 5 694 174. 80 5 895 5475 3.07
20 5703 186. 87 6 000 5490 3.28
30 5697 299. 32 6 000 5 205 5.25
S 14 5378 541. 68 6 000 3 750 10. 07

THOR YA KR T ER E R LR
HE O AT A TAR I A R 1 5 W A 2 2 O 8 A
P BB RO TR AR ATl A
e MR AERE AR CON M P oo R K HHR L5 7 B AR
KAE TR 20 SRR AE Y C 5 5 2 S A

450 - . -6
1 15 .,
oz 425 [ R N
. | =
%;,j 400 - 43 @ S
o g b1 s
= 12 822
E Sarst £l
4 A
35 1 1 | 0
3000 4000 5000 6 000 7 000
25 ~ 1 1.0
A4
L]
B ® ‘.-&'.' 708 %
éo -E 20 -—.’.'ﬁ".A D =
= r < £
S e Y 106 3 £
Gz = £
z g 404 0%
N5t a Z 7z
=3 A A A oA =
=< A
AL 4102 H
10 L . ' 0
3000 4000 5000 6 000 7000
6 1 1.2
5 ° 4;.";
=Sk ®
< E 07! 408 3 E
Dz :"“"ﬁ:‘- ;".g.. 2L
i S, i §
I P B N~
e 2 Pt
N2 A 404 &2
ES 3L A H
A AR
A
2 1 A 1 0
3000 4000 5 000 6 000 7 000
HiAE)" Hit/(kg/hm?)
Cotton production
A Hi7E Cotton

A6 77 1 S R A 3 IR AH DG OC R (P<C0. 01) 5 1
N it 56 = 2 R 2 IE AR (P<
0.01); +4 C 5 N ikt b5 7= it A7 3 15 A ¢
FF(P<C0.05); 1 C 5 P R&E S =AW
B IEA G E R (P<0. 0D,

80 18
°
°
z.g 01 s o‘.' 16 o
S E fﬁl”m x 2
% . s 4 Sz
I8 5 - -
H‘E{v: 60 AA A &3
N % &, 'HE
B 50 A ab 12
AA
40 1 1A A 1 0
3000 4000 5000 6 000 7000
550 a8
A
A oA °
e g POF e 16
O = =
ﬁf ° Aﬁ.a'}‘o’a LF
I8 ¢35 350 A S H4 3 e
Lo ° ~ * B8R, O
:@ % A A _HJ)S
EO 250+ A 12
A
150 1 1 1 0
3000 4000 5000 6 000 7 000
14 - 114
.
&g 12F - 412
Z = -
ey e -
iE) = 10 - ° !oﬁ . 9 —41.0 25
\'E E & - "—’: ° -%Z
22 8F 108 H=
EC o LS 7
6k A a 4 406
A
4 L L Al 0.4
3000 4000 5000 6 000 7 000
FAES" it/ (kg/hm?)
Cotton production
o 11 Soil

*  GRRAE 7 AR DG (P<C0. 05) 5 ¢ HARAE ™ f R 2 AH G (P<<0. 0D,
% ysignificant correlated ith cotton yield (P<C0.05); x* extremely significant correlation with cotton yield (P<C0.01).

B2 MEMLTECNPRERELSFENEXXEA

Fig. 2 Cotton, soil C, N, P and stoichiometry characteristics of measurement and yield
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3.1 MESB[BECNMP REITSSFESHT

) C N FIl P ST & 2 5 41 Ml 454 . D) 5e T A
S5 2B A BRI, SRR
[ C.N Fl P & i it LR AiF 22 25 B 4540 L P A T
(9 A2 A5 24 DI 18 R 85 1) 3 17 P DA B BB M S i) T
HAEZFEY . MR ZZ o B4Ry e KA
AHEZERSE P CNAPTESEIER
WA MR B R B IE PR 0 AR AR . AW K
FAER CON fI P g T HAGE. 52 H#
R TR A A T A SR R AR ST
ERAL, v e Sy AR ER R W R s AR E
WS 35 J5 AR /D e A T A T A O S ik
FHMHES . ZCHEREG . MUETH A, KR
EERLHE MRS E HEREZMARRR RS
B CEMZHY AR s MzE N M P & EK
IR AN TR AR Lk 2 X o 5 AR A A AR ALY 2 e A
M.

T R AR W) AT O VR Y S L 6
TP A B, 6T CON FI P oo R iF
L Z  Reich % Han %5 DL RAT AR5 1
MARAERRG AREYFH A NP TR & &
17 KBV MIEY . ARBF5E AR i C & &
I F 48k 492 FhpG AR R C 1464 g/kg)™
2 TR A N [ A 0 % B 5 0 38 1 6T SN [R]  Af AE BT
WA R R KRS A B E N,
P&am FRE 753 MEEAMYH R NP & &
(18.6 g/kg) ;1. 21 g/kg) ™, K N 75 iy Jd L P A
Ky i N & &8 T 5 K W28 4 KAl
Py N AR e R R 3K 3R 43 06 R AL
RIGEAE 2 FEOY i NP LR S BEARMY
R, B N 5 PR R W
25 %2 3 NP R & ilm & (E, Koerselman Fl
Meuleman TAh N ¢ P<<14 Bt H 5552 N BR#|.N : P>
16 A8 552 PR, 24 14<<N : P<<16 B} Z PN &
(1% e [R] B 2 5 DT B ARk NLP s i g 28
RIS NP ooz L m BRG] LR S EFR o &R
M FHE A 13, (HSZBRbE5E b PR 5E Al ) il [A] 52 91
MEFME M LR RE S ITR ST ®RSHED RS
HAFTE R E A A SCPESY L I 7R BT S 2 NP
B A A AR A T LR A R, ARBER it A N
5 PR (11,3744, 58) 454 NP & 8EHF,

AR AR A A R ) 52 0 A 3R Sk R BR

Pk 2 B B A G e E FA ST A T 4 A A
B, MR NP & 3 T AR AR O A
HRPIA K 4 2 1 SR 3 A ) o L Ak 2t R 6 i
GNP o ) R R R 9 T BT
RO HEM S R C S N.C5PNSP
Ji AR S f H PR AR, B NLP TR
TE o MY C NP S 7EA 4 E R R AR,
DRI S i 2T 2 14 5 28 780 A 2 28 2 2K AT 4 R LR
BB VE VR S FIOCER AL O R NLP TR F
AR
3.2 BMELLECNMPESERHITELHMERX

HEMEETR SN

A& R B E A CON R P & it it it b B AT
— JE [ M L 3R WA W 0T 37 4 W e R T 2 A B3R
A1, CN Ml P IT R 2 5 MY 25 T A B
e AR LR R A Gl A v R 37 23 1R IR IR W A —
FERE b B AT TR 2B M B ok A vy TR AR EL S
ML MRAE C RIS R BN C R MK
MY P EECR . H C Rk R Y 4 4 #AC
R SRR R IR K A E C A R R
%3 N.P LR M2t AR vk ¥ B, E 2
HARE LR &R 2 e 5 H T AT I D) e DDA O
XFIG E A £ W g E A TR T A AR R OR AR
T,

AR SRR S A AR CON FI P Z 38 VAR B AR
WS P AR SR Y 22 5 T B O BT AT Y
A A5 DI REAN [A] %5 3R 0 3R 0 WO SR e B A
RSP B R O R A B 2 T AR R
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