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Characteristics of C, N, P, and their response to soil water and salt in leaves of

Lycium ruthenicum in the lower reaches of the Heihe River
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Abstract ; Studying the carbon ( C) , nitrogen (N), and phosphorus ( P) characteristics of leaves and their correlation with
environmental factors provides a theoretical basis for revealing the plant’s demand for nutrient elements, and the adaptability
and feedback to the environment. Perpendicular to the channel of the Heihe River, eight communities dominated by Lycium
ruthenicum Murr were selected, from the closest to the farthest, in Ejina Banner, Inner Mongolia. The contents of C, N and
P in different water and salt environments were analysed, to explore the main limiting elements of the distribution of
communities and the effects of soil water and salinity on their stoichiometry. The results showed that the average C content in
the communities was (331.56+11.99) mg/g, the N content was (13.17£2.92) mg/¢g, and the P content was (2.49+1.64)
mg/g. C and N, and N and P were positively correlated, and C and P were negatively correlated; N and C:N, P and C :P,
and N :P showed a significant negative correlation. For shallow soil (0—40 cm) , there was a significant negative correlation

between water and P contents ( P<0.01), and a significant positive correlation with C :P ( P<0.05). There was a
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significant negative correlation between water and soluble total salt and N content in deep soil (40—80 cm) (P<0.05),
which was significantly positively correlated with the C :N ratio ( P<0.01). Previous studies have shown that; C :N is
mainly restricted by N; C:P and N :P are mainly restricted by P; and N :P is smaller than the theoretical limit of 14 for
limiting nutrients, indicating that its growth is mainly limited by N. The content of N and C :N have the same response
characteristics to deep soil moisture and salinity, reflecting the anti —adversity strategy of desert plants in arid saline

environment, which is one of the strategies that the community uses to adapt to drought and saline—alkali stresses.

Key Words: Lower Heihe River; Lycium ruthenicum Murr; Stoichiometry; Soil water and salt content
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IO SRR L FE RN HRAR S, VEIORE s vh AT R A 4 R HAK 35— B R 8—12 #%, B — A ARR AR 10—15
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Table 1 Distribution of sampling points of different water and salt environments of Lycium ruthenicuam communities in the lower reaches of the

Heihe River
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A R 0.66 0.69 101°02'27.5 42°03'8.0 14.6924.67 59250 11
5 30 3 f 78 VD E e [A] 15.07+3.85 1.09+0.35
0.80 0.51 101°16'59.3"  42°02'17.8"
v i 3.49+0.07 0.49+0.09
i 4.67+2.23 8.11+4.41
/ S b onn’ ” oNE! ”
VI T R A 0.94 0.16 101°00'52.5 42°0656.8 64613 86 10920.08
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HEJEHE T INZEIRK 40 mL (5.1 K 2 1b) B HIAFRIRFR S 5 min, S BRI 18 T T8 =M (1531
THAE IR J5 WG I8 5 (935 22087 30 m L, B T 50 mL A9/NGEAR I —FERE Sh A B 10 min I 1 YRR
PRI K R HLH AR IR YE 1—2 WK, PR rEARAR AN A SRR S 1 0 T Twr b e I 1 B8R HH
AL (S em) |, ICSREE . BRIAT R Vb o L 3 T R S R e Rl T AR 2 Ry v =217.73 -
22.723,R*=0.994 , HHERT b BAR AT o kg P
1.5 Hdlsrar

Y C N P R & i, C N C:P N P BRI BT [b, ) SPSS 19.0 Fl Excel 2010 X 4 i
TG0, R PR R 7 225387 (one way ANOVA—-tukey 722) XHAEHIT - C NP & M H HEN 2 5 BE
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2.1 BRI R AR S AT AR RRRE

S BRI C TR ARG R 312.37—343.10 mg/g, EHIME K 331.56 mg/g; N TEE AL
T 8.23—16.94 mg/g, VM N 13.17 mg/g; P JTTRIVZAIEFY 0.81—5.40 mg/g, F-HIMEH N 2.48 mg/¢g;
MH C:N.C:P N:P HAHS K 26.45,221.39,8.78; ML MfLBES M P T X EA B KER R, N
66.13% , 5 HAMEHY N P T HAEAE R K, N 76.47% (£ 2) .
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Table 2 The characteristics of stoichiometric variation in leaves of Lycium ruthenicum communities

MR T4 E RME R/ ME bR 5 R %
Leaf stoichiometry Means Most Min SD Coefficient of variation
1R ¢/ (mg/g) 331.56 343.10 312.37 11.99 3.62

AN/ (mg/g) 13.17 16.94 8.23 2.92 22.17

P/ (mg/g) 2.48 5.40 0.81 1.64 66.13

AL C:N 26.45 38.54 20.28 6.61 24.98

Wi C P 221.39 435.75 58.05 154.11 69.61

AWELL NP 8.78 21.81 2.82 6.71 76.42

M s 8 MR, AR R KO SD/AFHE

H% 3 A 0L, 8 AR PRI AAC RS i e € N P A b 2R F R RRAE 22 (R AE 7R B P 25 5 (P<0.05) . I
F C.PAETE 8 NASFIKERFE ML Z [ A A2 4 L N JT 2/, i Ak i (B C 2P R NP &% C:N HUE AR 570N
BIAACHEE M A i 7E 8 DANFIKER IS N AAAEAR A, bt i C 7EIV SRkl a5 K 76 VI VIS
BN A N S EAE VSRR R, 78 V AIVITS Be b e/ s i H P 3 7 VIS BE R K, 78 TT— VIS4 b i
/N, C N EVIS B e RAE VIS FE /N, C P ZEIV VR R R e T 1T VI VIR - e /N N P 7E IV SR M
oA T I VI VIRt /D, X AN [] 7K ER R 5E Xe BA3m) 1 3t SRS AC VR I R A Sk A R

®3 SAEMBERMTEENF CN.P ESUFITERHE(WELREE)

Table 3 Ecological stoichiometry of leaves C, N and P in the Lycium ruthenicum communities of 8 plots( mean+SD)

FEH Plot W C/(mg/g) AN/ (mg/g) WP/ (mg/g) AL C:N ew Ll C:P HBELL NP
I 340.6+1.04" 13.21£0.50% 4.01£0.14" 25.79+0.42 84.97+4.05° 3.300.21°
Il 336.3+0.32% 14.43+0.68" 3.13+0.05" 23.34+0.89% 107.48+2.50° 4.61+0.28°
Il 324.6+0.11" 12.470.82¢ 0.98+0.12° 26.16+1.85° 335.30£39.17* 12.84x1.51%
v 343.1£0.26" 16.94x0.73 1.21+0.87° 20.28+0.74° 435.75+210.74 21.81£10.79*
\ 337.5+0.13* 9.83+0.14° 0.82+0° 34.34+0.48" 414.11%1.89* 12.06£0.22%
Vi 341.3£0.04* 15.07+0.27% 1.54+0.11° 22.66+0.43% 223.26+16.11%" 9.87+0.90*
VI 312.40.55°¢ 15.19£0.15% 5.40£0.27" 20.56+0.3° 58.05+3.38° 2.8220.17°
VI 316.7+0.61° 8.23+0.39° 2.82+0.06" 38.54+1.07° 112.26+0.72° 2.92+0.08°

FARRRE LI 22 57 ANOV A-tukey 357047 , AN Rl P HE 879 A R RE 3 18] 22 53 2.3 (P<0.05)

2.2 BAMIRCRESE R A s A DG

RIRMACHEE T B C N P LR M HITE R Z M EHE ST B8 N 5 C:N 2R BERHX,P 5
C:PEMBFERMIC, P 5 NP REEZEFRMIC,C:P 5 NP EWBEFEEMC(FEKL), NSC.PLCHPMHX
PSR 3 (P>0.05) .
2.3 BAEMREEE A A S K AR R

M P &5 1 HE(0—40 em) KA 35 AR (B 1A) ,C P 55 13 (0—40 cm) K5 38 IEAH G
(EB) ;iR N &5 (0—40 em) 88K 7 A (B A 25, 5 £ 3 (40—80 cm) 7K 43 &t 2 3% 1 A ¢
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(EI1D),C:N 5HERFFEME(E 1E), ) C.N 511 (0—40 cm) #H R BB/ (E 1F;16) 5 1
A N &5 1 (40—80 cm) /3 BETASE(E 1H) ,C:N W 5H B F A (K 11) . X 07 B IR AR it
AP o R WERE R POK R, R ORI R P S R e NS e IR )Z K R AR, B
Bl J 5 B TR/ s AR SEBR I i C B i 5 - KR 2 [RURAEE B2 Ny (B 1F 8 EIRB/R) . MR C.N
5 0—40 em HHUKER X RN R E(P>0.05) , 1 H C P 5 40—80 em TI/KERZ A KR A BFE(P>0.05)

R4 BERMACHEEMHRALZTEZENEXME(r) (2=8)

Table 4 Correlation between leaf stoichiometry of Lycium ruthenicuam community (r) (n=8)

PO =X
itfzijﬂitry B C AN 3% BRAE €N BB C P
AN 0.359
WP -0.489 0.153
A C:N -0.263 -0.980** -0.229
RBELL C 2P 0.451 0.047 -0.881*" 0.034
R NP 0.504 0.357 -0.772** -0.255 0.929**

Pearson M7, SURBKSG ; « FR HA BEMRYE, P<0.05, * = FoR BA W BEMKNE, P<0.01

61 500 20 ¢
® A 02494x + 4831 & 400 B —2124x+21.92 5 e .
g P =0.0065 © I P =0.0228 o 15t . .
S 4r r=-0.8575 $ 300l r=0.7789 E -
A ~ Z
k: & < 107
= Ll § 200 1 3 y=—0.104x + 14.15
§ = 100} ., ® S P >0.05
. B3 r=-02016
0 ! L L I 0 1 1 1 ] 0 1 1 1 |
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
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20 - 50 - 38
— D E F
B 15| ~— , 401 .oR 36}
g : . 3 . o)
I : 30+ S 34+t * N
Z 10t & . . 151 \\
o y=-03912x+16.74 ° - SN o 2 | .
3 P =00106 = y=0.8677x + 18.54 § y=-02215x+3427 , *
® St = -0.8309 =T 0l P =0.0141 30| P> 0.05
Fy r=0.8133 r=-0.6113
0 I | | ) 0 . I | ) 28 L . . . )
0 5 10 15 20 0 5 10 15 20 0 2 4 6 8 10
40—80 cm 3K 4y 40—80 cm 3K 4} 0—40 cm F3EER 4y
40—80 cm Soil water/% 40—80 cm Soil water/% 0—40 cm Soil salt/(g/kg)
20 - 20 50 -
G I~ H I
) = = N Z L
% 15} . . B oI5t ; G ¥
Z 10} . £ o) . = -
8 3 =-0.4669x + 15.53 2 y=-191x +15.76 0 207 . y=4.651x+20.16
B St P>0.05 ® sl P=00195 = ol P =0.0076
= r=-0.5291 = 7 =-0.7906 = r = 0.8494
0 L L L L I 0 1 1 1 1 i 0 1 L 1 1 )
0 2 -+ 6 8 10 0 1 2 3 4 5 0 1 2 3 4 5
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E1 BRACEEMHRFUFTEETESESMASHXR
Fig.1 Relationship between leaf stoichiometry and soil salinity and water in the community of Lycium ruthenicum
3 itig
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) 654 FIAEYI EKCEAR Y s i B RS R T U0 T R b i 85 N 2 it b A AR AR 7 5 40y R T
FEEALHLIX 214 FhREYIFoTat R AT I A R A LA RS 45 A 45 5 P e 2 A A W R 2K
B AR 2, BAHAL I A B 2 8 T 4 KPR R AT RS wh SCHF AR 7E 4 B ORI A R B S O
7 RS BRI RE S LA X 22 | ROA R O A - Smim AR AR s i B 1 B v T O LR S T X R )
K, AT RE S b Fe Ak XA Al A AR AR R A 7S S A 56 (H 338 Wang 2517 BOBFST, U0 W] 2 2R
MR 7w e SRR T AR

TR E) C:N AT C =P M AE ALY W ICE SR o0 R I BT RE R Ak i e 7 , 76— R B L AT I A 47
BFEICR MR HRCER I B ARG AN FUHE SO [T R 3503 0 v 0, B R B8 3 58 R At i ) A2 5 PR A
Yk K B B AT R A R 19 BRAMAC I B C N T Wang 57 RIS O R EA Y S BT C P A
fi;C N FZE H C P B EMKT Elser 2 AOIF5E NP B E(KT Wang %7 LA EUKFES ) 0 H C:N A
X, 1 C P NP ARMIZE R F 2R M magnt i P S &5, R P & &EWE, X ] fe T E - ek
7R SRR A, I X i) 2 R X S A A P /M T AR S R e AR A KR T
TEEZRBA L,

R C 5 N(P) R E RS N 5 P B IEAR M | & SRR B Ak & B 2 1o 1435 Ak
Z— AAREL T I R PRI A2 T SR AL X TR b 3 SR AR O 3R 40 AR A R AR S S U
R HbmE M Rk A BT R SRR R I IR T R, SBRARMIAL M i C 5 N IEAHXG,C 5 P f
AN [ 5K BT 24 2 R g 45 SR, 0 ] S SR M AT 7 [0 52 ot R R X 3% 43 N PR 30 B AU A o s AN [) oAt
HPIZRBEE S N 5 P B IEASENE S DA 45 6, W] SRR A AT i R N P R 9% 0 2 A8 1k i A X — 3K
P R RERES R E A K EH A TR, e S 0 8 R 47 A B P REvE i R AR kAT
ERHERAEE Bon  BEE R N 5 P A B IEARCHE, T NP 5 P AR A, B NP EZEH P S
HORPUER , AT N5 C:N 2R BEOMHC, PS5 C:P 2HEENMC, P 5 N:P 2 REMHC, KW
C:N FE5 NI, C:P 5 N:P FEH P A, NP AR W x5 2156 00 38 1 68 1 -5 7% 70 BR A g AR
4 Koerselman %5 AURIFSE R N :P< 14 I\ R 252 3 N BRI, 1 N :P>16, WA A2 2] P FRE], AT
FEPE NP AR 8.78,/NT 14 SR BB T i SRAACHEVE AT RE 322 N JUR R,

AR 5 A A3 B UIAR G, AR PN T 28 5 ST o L iy g8 s e 1 A i) oy R 3 Jo7 PR 45 14
AR AR AT R X, R HOK R A R E A K A TR EE RGN E, NS B R
B, 33 S K RS AL P A2 i R R S B A IR B 5 Yuan 2602 ZEXF FAR S5 HF T 37 43 FIOK 43
FE LA S8R R RCR AR AR I 58 oh R B I ER AR 5 R HOK S i B AU CCR . AT
FERI Fode A WS i SRR K gy AR R R B AR R 1 R R B K R (0—40 em) 5Bk, A
TEXAANDE, SRR E UM, b I SR BRI AL, 5 C P B 3E IEA G 1 Z (40—
80 em) /KAr MR St A S BB R B E NS, 5 C N B IEMC, MRIETF 22 H 5 A K R
Ui (R AR ) A A BRI CeN AL C P LG {BEDBRAIG ) |, 33k AT B2 PR D 78 A A HE D) v Ui | T 38 28 % FAE 1) 0
W2 5 B A 7 B 58, S T B v R T R AR B A, PRI A AR R T C N R C P LR, AR K TR
FEAK AR DY FET R ER G E T, S 4 6 A R Y B 2 20 ep R T 2R i AT AR A4 L 1
B IE PR T 7K LAY 5 A ) X6 W g PR B 35 BB T
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F R R ALY K A B ) R EAR TN T AR B3R o (R S AR K, PR, R
ALt 5 R Z M A BB AR — MR R . MHOCHIFGR I, 38R 70 i XAE ) ) i W S A o
SR (HARSZIR A5 T & B 40—80 em - 3EER Z X BRI MIAT I R RSO ik 3 SR R, 3 T R U R v
AR 2R R R, 3h o FEE T T LI R AH0C, Bk, FRATTHHE I R AR AR Py G 2 SR A A W] DA K I
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