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The study of carbon, nitrogen, phosphorus content changes and their

stoichiometry of Sophoraalopecuroides in the Yili River Region
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Abstract: To derive a deeper understanding of the ecological mechanism of the spread of Sophora alopecuroides, this study
systematically analyzed C, N, and P stoichiometry and its seasonal dynamic changes in the roots, stems, and leaves of
Sophora alopecuroides distributed in the Yili River Valley. The results showed average C, N, and P contents to be 391.40,
13.17, and 1.51 mg/g; the average ratios of C/N, N/P, and C/P were 45.61, 8.52, and 326.38, respectively. The
changes of the mean C, N, and P content showed the same pattern in the roots, stems, and leaves of Sophora alopecuroides
during the completely growing season; leaves contained most of the nutrients, followed by stems and roots. However, they
exhibited different patterns in the stoichiometric analysis. The C content increased with increasing plant growth, while N and
P content declined. The content of C, N, and P in the root system of Sophora alopecuroides had a tendency to decline with
the change in depth. The differences between organs indicated that the absorption and utilization of C, N, and P were
specific to the plants during different growth periods. Plant leaves tended to have low C, N, and P content and N/P ratio.

The growth of Sophora alopecuroides was limited by N and P jointly, but will be easier to constrain by N elements.
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Fig.1 Location of the sampling sites
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FALUHE V% 2 X o A, BETE AR A AW £ Z A B3 5 ( Bothriochloa ischaemum ) | 7 AL g ( Artemisia
transitiensispoljak ) MR M KIF ( Heliotropium ellipticum) T&FE 532 ¥ ( Eremopyrum distans) . Ji) 4 #& ( Cynodon
dactylon) &
1.2 FEGCREE S8 i

TEF BN A FC PRI R B S PR HE A | T3 B BT AR — B0y 9 Ay G HEVE /R I R AR HE AT, T 2016
A G T AR, A KA D R RIS A 8 A 11 A RERES . TEMAFE L N B HLI &
3451 mx1 m B/NREDS  TEREIMREDT N BT  ST A R 3 ER o3, SR A b A v s BT i 42 R e
T, 0 T B AR (AT B 10 em SRAR—DRLIAR R B (ALAEIRZEANZIR)  RARTRIE 60 em , HRAE 162 i
PIMRZ AR DL S 27 a3 AR AE . RERTESCIR S W TR IS M T PR B S A . A iR
R A I AE | A UR FHEILEC S R | 4l & iR FHAH B P L ki sz >
1.3 HdRabe

FEECHR AL PR R v RIS Microsoft Excel 2010 Z2it43#7,C N P R BT& & &, C :N . C:P N:P K
FBTR L, 5 HATE SPSS 19.0 AR AN 215 1 2 ANl g B b B9k A& Bl B AL A T LA T R R Ty
22010, IR LSD kit AT 2 H AL,

2 HBROH

2.1 WS A B R R ORI

M 1AL P GF C NP S I KA S350 699.60,34.98 .3.72 mg/g, e /IME 53R 126.92 3.14
0.47 mg/g, HIHLH BT C NP & AR EEK, S 572.67 31.84 3.26 mg/g, 1X 5 SRR [H] AR 28 B A
E?ﬁﬂ"ﬁé%o %E? N:P B"JEEIijt{Eﬂ‘j 15.37 mg/g,EEi/J\{E%j 3.85 mg/g,ilz:ig@ﬂg 8.52 mg/g,ﬁi@ﬁd\? 14’
XR G AR EEZ ) N STTRBRE] . 288 70y &7 i 28 e al i, 22 57 R0 0.27—0.65 Z 1],
J& T AR R,

®1 FEEFCNPIEREUFHELNGIHTFSH

Table 1 Descriptive statistical parameters of C,N and P contents and C :N,N :P and C :P of Sophora alopecuroides

.- .. TfEZE TS
¥ iz BOME bk i ik fi i AR
L R Standard . Coefficient
Parameter Range Minimum Maximum Mean L Skewness Kurosis L.
deviation Of variation
C/( mg/g) 572.68 126.92 699.60 391.40 106.41 0.18 -0.42 0.27
N/( mg/g) 31.84 3.14 34.98 13.17 8.53 0.82 -0.52 0.65
P/( mg/g) 3.26 0.47 3.72 1.51 0.72 1.16 0.85 0.48
C:N 135.48 7.15 142.63 45.61 29.27 1.08 0.85 0.64
N:P 11.52 3.85 15.37 8.52 3.81 1.22 1.76 0.45
C:pP 681.37 82.93 764.29 326.38 159.73 0.77 0.15 0.49

M2 AIAL G TN C S EZ AR BB EZM(P<0.01), N &FEZ48E M B EHFm(P<
0.01) , IR Z 1A ELAE FHXT R & 5 0 s itk B0 2 K- (P<0.01) o B & 532 K il B 355 ( P<
0.01) , 5 P 2 (1938 AR X 5 2 ) 5% M the 2k B4 18 357K (P<0.01)

WA C:N AR S F B2 N A48 B 2, Lk Ch 2797, 1 R 2 A 58 BVE AR 31 1 i e 2 KF (P<
0.01) , WEFHY) C:P ELZRNAERKFATIRE], FE 2207 Fh 451390.02, A H A i e K MH
22 WA ER A e LA R

ARG T 3 S Em A B ERARANES (B 2), §MEREERT ik A SR
AR Ry i >ZE > AR (HBE T AR b (0 Sh S FRAE A A AR . 75 5 AR 25 Pk & =7 5 H i 25 bk
BN ARZEF A A S R TR 8 A AV E IS B LR BN (P<0.05) , MRTE M & Rk B 5w
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MR BR S ER B 8 H B mT 5 AR 11 H (P<0.05) , ZE RN (455 & 78 A [A) A 4 B 1A 1 2 5 d 5%
(P<0.05), wH M PR SELAES HIAPEmE, M8 H 11 AM B &85 (P<0.05) , 1£5 At
KL BRI B R MR ZE ik R B, Bl A A2 I 1] A8 A A2 s 0,
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Table 2 Summary about the effect of variation from different organs, months and both interactions on C,N and P contents and their ratios of

Sophora alopecuroides

BZE T A

Parameter Source of variation & Sum of squares Mean square F
of deviations
C/(mg/g) #4E Organ(0) 2 28496.83 14248.42 2.11
Z4 Season( S) 2 118094.17 59047.81 19.58*
AEXZET OXS 4 33681.79 16840.89 2.58
N/(mg/g) #+E Organ(0) 2 1079.16 539.58 13.80**
Z&77 Season( S) 2 737.11 368.55 6.91"
PE XA OxS 4 1611.85 805.92 47.66 "
P/(mg/g) #4E Organ(0) 2 2.62 1.31 2.47
Z&75 Season( S) 2 8.77 4.39 16.07 **
PE XA OxS 4 8.27 4.13 14.06 "
C:N #E Organ(0) 2 7922.31 3961.15 10.19**
Z= 5 Season( S) 2 7087.02 3543.51 8.37*
BB XA OxS 4 9898.66 4949.33 16.15**
N:P #8 Organ(0) 2 222.63 111.32 18.84"
Z=1 Season( S) 2 8.05 4.03 0.27
HE XN OxS 4 217.38 108.69 17.74**
C:p #E Organ(0) 2 19560.21 9780.11 0.43*
Z= 45 Season( S) 2 451390.02 225695.01 44,75 %
BT OxS 4 145693.85 72846.93 4.10"

% P<0.01, * P<0.05

TS E P IRAR TR W E TR LRI —E AR (B 2) o ARREVE KRB BIE OF &4 E
C:N LB R S22 >0 5 AR C:N B3E & T (P<0.05) 3 E P H7E8 AM 11 A C:N B %
R TARFZE(P<0.05), 5 HZEMM NP B & TR (P<0.05),8 AR 11 H N:P fEARFIZERIWA W& 25
(P>0.05) ;4R N:P 7£ 5 H 18 AR #1255 (P<0.05) ,25 NP 76 5 H R #E(KT 8 A 11 HMA
(P<0.05), 5 AM C:P B3 & TR—mHRZEAT(P<0.05) ,8 AR 11 HEGFAMER C:P 2R AREE
(P>0.05) ; AR KA C:P 225 8.3 (P<0.05) M HIZE C:P N5 A3 8 J B IN(P<0.05),2Z
J5 T4k (P>0.05)

AR AR BB B BOHE Y %5 25 B 10 R & AR BRI B A & 58, AR R oC 2 R X P
FA B RSOR A R A  EARR AR W A4 E C NP SR L (E 3) 7% 5
THEYIOR S e 5 H A4 B 10 e Hu il 51, AR =254 310 32.08% (34.14% F11 33.79% ; 7F 8 H 7 KL Tk
) B AEAS A B A4 E LU JC I R 8, 55 5 H AR LG AR RNZE B 40 Be L A9 R AIR 28 31.73% 1 33.40% , I rh i
TR B EC L BN R 34.87% 5 11 H HPARAYBR & AT B W 0 R A R 25.26% , 25 I F A sk £ 1 Y 43 T EL A1)
HENE 35.54%F139.20% ., ARFIZE A & 00 20 BE e A AR R In g A b RS 1 1 16.24% B# (1%
FA R AR 14.96% ;250 5 H 1 40.65% FEAKE] 11 H 1Y 28.25% 5 M F o 40 125 14 49 B B ) UL O 348 i, A
5 A 43.11%3E 3] 11 A1) 56.80% . AR ZEFNH rhgn) & w7E 5 H 92 Be e 65 3 21.83% ,36.08% Fil
42.08% ;7 8 H B3 EC FL 9123 514 31.61% 32.88% H1 35.51% ;76 11 F B 20Be L4143 50 Ky 27.44% 27.21% Fil
45.35%.,
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Fig.2 Seasonal dynamics of C,N and P contents and their ratios in different organs of Sophora alopecuroides
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Fig.4 Seasonal dynamics of carbon, nitrogen, phosphorusat different depth in root system of Sophora alopecuroides
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TR AL T AR SRR R A ], R G A | By DR 2 v B 2 D0 R AR AR KA IR B T iR H
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PR EF C N P SR, C FEZMLN 353.95—509.81 mg/g, Il T-42Bk 492 Fifili 4
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Wi BRI R AE AR ZR A | 1 AR Y 3 i AR, B A KOR Ioc R A B o R & & i,
HREZE M CoP B CoN FEAR R IE A i, T80 T AR KR NP 380 € & ARG, X R B G 7 R BB 1
PR A 7 S S T Ok [ B BE R PE TS AR AR R ATAR R €N LC P B TR RN X R T
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