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Ecological stoichiometry of soil carboin, nitrogen and phosphorus within
kiwi fruit orchards of Meixian County in Shaanxi

FAN Shuan-xi
( Shaanxi Key Laboratory of Disaster Monitoring and Mechanism Simulation , Baoji University of Arts
and Sciences , Baoji, Shaanxi 721013, China)

Abstract: The objective of this study was to investigate the soil ecological stoichiometric characteristics of kiwi fruit
orchards of Meixian County. The soil at different territories and kiwi fruit cultivars were selected to investigate the distri-
bution patterns of moisture content, pH, soil organic carbon (SOC), total nitrogen (TN) and total phosphorous (TP),
and to examine the ecological stoichiometric characteristics of C, N and P within the soil. The results showed that the
moisture content, pH, SOC, TN and TP varied in different territories and different kiwi fruit cultivars, with ranges of
1.12% ~3.46%, 7.12~8.40, 4.22~13.90 g*kg™', 0.77~1.84 gkg™ ' and 0.73 ~2.45 g-kg™ ', respectively.
And the mean were 2.73%, 7.83, 7.66 g*kg™', 1.20 g*kg™"and 1.40 g-kg ', respectively, indicating that the ele-
ments of N and C were relatively scarce, and P was relatively rich. The soil ecological stoichiometric characteristics were
significant difference in kiwi fruit orchards of Meixian County. The coefficients of variation of C/N, C/P and N/P were
28.30% , 35.71% and 21.15% , respectively, which were in the range of 3.06 ~ 11.99, 2.68 ~ 10.90 and 0.48 ~
1.41, respectively. The mean of variation coefficients were 6.57, 5.91 and 0.90, respectively, all being below the na-
tional average. The correlation analyses revealed that the pH had highly significant positive correlation with C/P at 0.05
level; pH and TN, pH and TP, TN and C/N, TN and C/P, TP and C/N, TP and C/P, TP and N/P were all highly
significant negative correlation at 0.01 level; pH and C/N, SOC and C/N, SOC and C/P, TN and TP, C/N and C/P,
C/P and N/P were all highly significant positive correlation .

Keywords: soil of kiwi fruit orchards; C; N; P; ecological stoichiometric characteristics
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Fig. 1

The diagrammatic sketches of soil the sampling

location of kiwi fruit orchards in Meixian County
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Table 1 The statistical characteristics of pH,SOC.total N and total P in kiwi fruit orchards soil of Meixian County
pH ALK SoC S Total N S Total P
8 T + SD T + SD L + SD T + SD
Villages and towns Mean= SD  CV/% Mean+ SD  CV/% Mean= SD  CV/% Mean+ SD  CV/%
/(gkg™") /(gkg™") /(gkg™") /(gkg™")
T34 Shoushan Town 7.95+0.26 3.32 8.15£2.03  24.91 1.160.18 15.46 1.49+0.31  20.83
£ WA Jinqu Town 7.91+0.43 5.44 7.45+1.59 21.34 1.22+0.28 22.90 1.40+0.55 39.29
VAL Tangyu Town 7.48+0.27 3.61 7.08+1.78  25.12 1.2220.18 14.72 1.19£0.28  23.47
EIEHL Hengqu Town 7.59+0.17 2.24 8.14£2.00  24.58 1.31£0.16 12.26 1.5120.41  27.13
#H1L% Qinghua Village 7.90+0.20 2.53 6.89+0.62 9.00 1.11+0.26 23.48 1.24+0.19 15.30
F-Y{H Mean 7.83 7.66 1.20 1.40
JEH Range 7.12~8.40 4.22~13.90 0.77~1.84 0.73~2.45
CV/% 4.60 23.12 19.10 29.94
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Table 2 Basic properties of soil in research areas

C/N c/pP N/P
Vill g@g ) SEI(E + SD SEH(E + SD SEI{E + SD

lages and towns Mean + SD v Mean + SD v Mean + SD V%
T34 Shoushan Town 7.09£1.76 24.81 5.65+1.61 28.50 0.80+0.13 16.27
£ WAH Jinqu Town 6.39+1.98 31.00 6.06+2.52 41.57 0.94+0.22 23.36
DA Tangyu Town 6.03+2.12 35.13 6.45+2.64 40.92 1.05+0.12 11.48
FEI4H Hengqu Town 6.29+2.73 43.41 5.71+2.26 39.58 0.90+0.17 18.89
H1k % Qinghua Village 6.58+1.79 27.22 5.65+0.96 16.98 0.80+0.11 12.78
F-J{H Mean 6.57 5.91 0.90
[l Range 3.06~11.99 2.68~10.90 0.48~1.41
CV/% 28.30 35.71 21.15

F3 BRHE LESRAERZ EREXE
Table 3  Correlation between pH,SOC.TN,TP,C/N,C/P and N/P
pH soc TN TP C/N c/pP N/P

pH 1.000 -0.067 -0.692° " -0.370" 0.347"" 0.246" -0.003
S0C 1.000 -0.010 0.061 0.748" " 0.576" -0.074
TN 1.000 0.660" " -0.631"" -0.532"" -0.154
TP 1.000 -0.360" " -0.741"" -0.789"
C/N 1.000 0.788" 0.023
C/P 1.000 0.574" "
N/P 1.000

e % 16 0.05 K E B, * * 76 0.01 K b3 EAH 5 IN— BUA, TP— Ak .

Note: * were significantly correlated at 0.05 level, * * were significantly correlated at 0.01 level; TN—total N, TP—total P.

h# 38 pHMEYS C/P1E0.05 KF FEFA
WEMIEA X pH S IN.pH {5 TP.TN 5
C/N.TN 5 ¢/P.TP 5 C/N.TP 5 C/P. TP 5 N/P 7£
0.01 7K~ I HA W2 19 A S pH H 5 C/N,
SOC 5 C/N.sOC 5 ¢/P.IN 5 TP.C/N 5 C/P }
C/P 5 N/PFE 0.01 K HAT B3 A0 A CHE .

3 30 ®

I o B Rk 0 ~ 20 em +- 3% pH {H.
SOC.TN.TP.C/N.C/P J N/P ZHF5¢, Hogh R s .
JE B RRAEA I 398 o ff S e 3. IR X
N+ CN.P P& & ALK& &N 7.66

gk U REN 1.20 gokg ' BBERN 1.40 g kg™ 5
2+ C NPy EE(SE L5 CNPPYE
64515 19.33.1.61.0.75 g-ke™ DAHEL, C.N &
BT 2K, P& & m T2 EKE, B A
FEXIR A CON JTTRAXEZ, M P T FRAHX F
Bo CN.P &38R Z [0 A —FE5 5 45 £ B 0] H:
5 RBAAERCR I 25 S F I B, X R % T - 3
ZR R A 1 S 22 R A T A LR
fige AEBE -SSR 55 B I R BR S A2
PR ST A RFRE Y )4 B it B O 2 A A S
IR R T R 8 CONLP B S ] AR S AR
R, HFET C/NLC/PN/P RYZS [ SRR



55 4 3]

AR E  BRPY A JE B ARt e S R A S A SRR 37

ANBIFFE BT AR BRIl 58 C/N - M
96,57 AR F Bkt C/N(&Bk C/NFEHHE N
13.3317)) AR T A [ 09 /N S48 (0
C/NFE 10 ~ 12 Z[], PRI 11.918-200) A 43
O CO/N S AN R N C/N > 30, [
R N & > 5 ek N &2, AR BEE RN 1
[ 72 15 24 15 < C/N < 30, [AlLE N 2 fL R N
FEARFE -, BVA R 7 0 T 4 C/N < 15,
WALBE N & > AL N &, A R Ea R N
FIAER o FRIE AT, AR R b B A 3 N
BHL, — W, 15 C/N 58 VLR ik 5 5%
FCE2U B 8 O/N A, R A PR
A S A3 A R e, T HL B o i
T PR F F 4 AR 7 B 44 5 5 C/N Bk
AR FA BT 22 SR R AR C/N A] LU fs
Vit oy fVE R0 A6 0%, T C/N X 384
WIS ShRE A —E R G 2 ARBEgT
3 C/NAK, BERH AR S X 358 b oAy A T i
AHLTH Ak, FLH R b, B A AL N A X
2 AR IR R0 N 2 2R T 3 AT R AR 36 A i
IR TG Gy, (Rl Bh AT A o B e PR A A1 T RS T Y
YeFr. AN, AR R, HIEAHLZ ON KT
30 B /T 30 43 S e i R R U A IXURS I B i 1Y
I, i AT L, ABFZE R C/N VT 30, BB A BIFSE
DX 3 1 P A TR R A XU 5 5

I /PR IEH R LAE S ARG A
e E Bk b 38 /P A N 5.91, E A BF
TR AR C/P — A 7 ~ 30 Z (A28 4k, AR
WF7E X 43 C/P 5K, C/P B R ESHEM A K
REAEERZW, C/P /N U e 1h 115
A B R AV R B A AR R, AR
T A DL 43 i AN Ak 3 A2 rh 35 4 R
PR - v S (3, B C/P IR B A S
M —AF8hm ;s 2, C/P B, 230 3 i A= W e 4y
A AL ) A A2 B B L, AR T A L
R IE R R (RSl 3RO W S5 R W A7 A8 X TEAL
e 4, AR TR AR, RF5E T op
%, 2B T ORI b 3 B A R B, A
FH MY AR AR F AR LR,

FHEP N PR RS AE K EE TR,
ISR W00 LA A A7 100 0 0 B ek R R B A . 3
N/P )22 A6 AT RESE AR 0 1A 9 N/P 19724k, N A P
eI B Bl AR S R G R R R, 3 N/
P AR (b 2 AE A N/P A AL ) SE R, 148 N/P nlfE
NIRRT A R AR . e NP R
A, 2 7 ) P R A A 1 200 N R PR AR S A

RS R G AP E A RS £ NP R IR
bR FR . AT IE BBrBpk el + 58 N/P P 1A
4 0.90, i T2 E T2 2. 150, 4G ) T L3 vh i
AW [ JAE

ABEFEH, C/P N/PAEARF 4 [ K-, — 5 1
SEFE R L P SRR AEE, 5 —JriiH T
T3 | IR W ) o AR AR it AT B Ty
A AR R 1 3 C N R AR AR, i
fifi C/P N/P HUEARAL o

4 4 e

1) JE Bk e B )= 158 pH YN 7.83, )8
Fh i 55 Bt g8 P EOK R 2,73 % AT LR LB N
MOPEE RN 7.66.1.20.1.40 g-kg~ !, Hop
C.N F K F 2B A, P & & T4 EKF, j
C.N JCEMXBLZ 1M P ICE N FE .

2) JE ELBRE Ak E B )2 A S Ak e T R
C/N.C/P.N/P LI FHME 5350 4 :6.57.5.91.,0.90,
HAG K T 2 BB ES2EIE R 2 C/N,
C/Ple N/P W78 5 R A5 K 28.30% .35.71% Fil
21.15% ,FRI0 R 235 (8] 22 4k, AR AL 3500
C/P>C/N>N/P,

3) AT R pH H5 C/P £ 0.05
K EA W E R EA S pH A5 TN .pH A5
TP.TN 5 C/N.TN 5 C/P.TP 5 C/N.TP 5 C/P.TP
5 N/PTE 0.01 KV BHA B E W TAAENE; pH (A
5 C/N.SoC 5 C¢/N.soCc 5 C¢/P.IN 5 TP.C/N 5
C/P K C/P 5 N/PAE 0.01 /KF | HA B A FEAH
Kot o

& % X #k:

(1] W20, AR W EE, 55 A 35 A 2 o 2 Rk S G
FEkRE[J]. A A5224,2013,33(18) : 5484-5492 .

[2] B i, REF, 0 A, 5 ARSI R T e
5 IRL1]. R, 2015,34(1) 1 190-197.

(3] SKaLAE, MR/NG SRR 3R 15 " 5 AL & " 8000, B HERR R
A AR L ] B A A5, 2015, 26(3) :653-658 .

(4] 2= i, AT, PIEFT A RIE A AR KR b e PR (AR Rl A 25
PSR AR [ ] B A AR AR 241, 2015, 26(1) :9-16.

[5] Lai R. Soil carbon sequestration impacts on global climate change and
food security[.” . Science, 2004,304(5677) : 1623-1627.

[6] Elser JJ, Fagan W F, Kerkhoff A J, et al. Biological stoichiometry of
plant production: metabolism, scaling and ecological response to global
change[ J]. New Phytologist, 2010, 186(3) :593-608.

(7] AR M, RIFE , 55 . 0 37 8 A o st A [R] R AR S A
PIAnE S CONLP AL AR [0 ] 0 A 25244, 2014, 25
(4):947-954.

(8] ZEMIH, ARHTC, AR, 45 AR AR 35 = Rh e B e



38 T2 X AR AT

o535 &

3 NP AR R ARAELT] . T 5 X, 2014, 37(5) : 996- (18] ‘REKE,MHER, K 7,5 B B A O [ A A X 1 35
1004. AR L) ] AR AR, 2013, 33(15) 1 4674-4682.

[9] Mcgroddy M E, Daufresne T, Hedin L O. Scaling of C: N: P stoi- [19] Aitkenhead J, Mcdowell W. Soil C/N ratio as a predictor of annual
chiometry in forests worldwild: implications of terrestrial redfield-type riverine DOC flux at local and global scales[ J]. Global Biogeochemi-
ratios[ J] . Ecology, 2004,85(9) :2390-2401 . cal Cycles, 2000,14(1):127-138.

(10]  F4i7 , REHE, G MR, 55 AR AR Y Ik - KV - [20] FE4ear, 4 I BUEER, 55 R RIMERSIR TR L ek A vk
SRR RS AL AT AR A [J] . AR S5, 2011, 31(23) : AR R [ ] OK R RFF2£ 4, 2010,24(3) :238-242.
7119-7124. [21] Chapin Il F S, Matson P P A. Principles of terrestrial ecosystem

(1] B & BKE, KU, % B R A kR (T] . A4 [J]. ecology Springer, 2011,16(2):930-939.
%ﬁﬂ&,zowso(é):1628-1637. (22] W SR, P28, NI, 45  FRIEAH L3RR R & RPAE 1 IX

[12] Dise N, Roth well J, Gauci V, et al. Predicting dissolved inorganic W )] . AES SRR 2R ,2006,22(3) :57-60.
nitrogen leaching in european forests using two independent databases (23] Mg sk, TREAL, 4 E LR DR [ #4313 A
[J] Science of the Total Environment, 2009,407(5) : 1798-1808. Wy o AR AE ()] 2R 252441, 2015, 35(21) : 6965-6973 .

[13] Eg5m, Tothi . A REMAITE 19 LSRRI [24] Gunderson P, Callesen T, de Vries W. Nitrate leaching in forest e-
[J 1 A 25244, 2008, 28(8) :3937-3947 . cosystems is controlled by forest floor C/N ratio[ J]. Environ-Mental

[14] Goudie A S, Viles H A. Weathering and the global carbon cycle: Pollution, 1998,102:403-407.

Geomorphological perspectives [ J]. Earth-Science Reviews, 2012, [25] Edobk, BhaW], FI0LL, 4 Tl I s FE R AR S R e 1 4
113(1):59-71. BRBA LU A A3 AR ()] B0k 2741, 2014,23(2) : 9-19.

[15] Sinsabaugh R L, Manzoni S, Moorhead D L, et al. Carbon use effi- [26] AWK, K 303 , 3 oT, 45 TR BE I ek R e S
ciency of microbial communities: Stoichiometry, methodology and TR SR [J]. W AT F 4R, 2005, 16(10) : 1872-
modeling[ J]. Ecology Letters, 2013,16(2):930-939. 1878.

[16] & A&, ERMW, /0,5 SEUIRERNRHA R Hh BB BE R (27] E 47 Bt —oK SRR B £ A R AE MU Y A
SRR S L A AL TR R (] AR TR R B I S 36 AN — I F T LD] BT WL R %, 2014,
5t,2015,24(5) :816-823. (28] W&, 4 £, EHL, . Pt e LR R LA

[17] Post W M, Pastor J, Zinke P J, et al. Global patterns of soil nitrogen BT R R 45 BE AR AL RRAE (], H AR TR 243, 2015, 30(5) :
storage J|. Nature, 1985,317:613-616. 870-879.

(L% 14 W)

(3] #WRE, P/ s ARG PN REACERELT]. 65258 microbial community structure[ J ] . Ecological Engineering, 2011, 37

2£,2012,29(4) :2222-2225. (11):1889-1894.

(4] IRBAR, MMty 223 A WIREAL X VE DA 4 3% A i 1Y (13] @A B B 5, 55 SNRE R RS L i
S (] K AR R, 2010,24(4) 1 119-122. Y BOKREAE A I [ 1] AR 4530 88,2008, 17(3) :993-998 .

(5] BRI, R, AR 20 =2 A% L SR W A Wy e AN Y 52 [14] #HET, *ETMA 55 R R X R A )
WA (] m WL 2], 1999, 19(3) :47-50. HERREBEISZ 1] AT E SR SIER A, 2000,6(1) :69-74.

(6] aReity, e, #5548 H X L3R MiE tE iy 52 [15] v, ?/J e, ARV . B2 4 V5 Yt + AL My A e SO
WA Y] B EA Al R 2E2441 ,2011,34(6) : 125-128. Bl PERI R[] . TEPGAb A4, 2007, 19(8) :83-85.

(7] ZEREMS . L) AR AR E 4 5 Yo /K e - - 3P I A AL [16] KB, MR, sk ise, 3 A/ NE— R TR B AT A 30T Py ol e
WA A A2 [ D] Bt B Ht Al R, 2009, RS B 2 B A Rl R MR (7], R EE i,

(8] BB BRI, M 5%, 45 KA S R iH 35 Sk S fp 2004,35(1) :38-42.

AHLERERFZR[T]. 374, 2013,50(1) : 157-164. [17] EZEFEHNERT, 2 0,5 SAIPEX L3k - rIcHds

(9] 2k VLA R, Selfae, 55 SN L P IR A K ERREI[J] . REERL,2008,29(6) : 1724-1728.

X SRR L] K b AR, 2008,22(1) : 74-77,82. (18] AEWI%, H50, HNLIT, 45 00 B 775 L s v R BRI 8 3 )

[10] #REAG, = &, RIS, 55 . LEAMEAT AR 2 (LR AE B HEXT SEWTERERELT] . AR 3R, 2003, 12(1) : 115-118.

Stk AT R[] A FREER A 2A 0, 2012, 31(9) £ 1702- (191 32 W, 5KME  REWIE . T 5 X0 3 o IX - S0 R AR I 2R A
1709. E&umm A ZSERBE,2004,13(3) :369-372.

[11] Chaudhuri D, Tripathy S, Veeresh H, et al. Relationship of chemi- [20] ¥ TEME R .t X A R R AR I S i I A Y
cal fractions of heavy metals with microbial and enzyme activities in [1 ./J(j;{;k{r%'?ﬁ,ZO(M, 18(1):70-73.
sludge and ash-amended acid lateritic soil from India[ J]. Environ- [21] Dumat C, Quenea K, Bermond A, et al. Study of the trace metal ion

mental Geology, 2003,45(1):115-123.
[12] PanJ, Yu L. Effects of Cd or/and Pb on soil enzyme activities and

influence on the turnover of soil organic matter in cultivated contami-

nated soils[ J]. Environmental Pollution, 2006, 142(3) :521-529.



