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Root Stoichiometric Characteristics of Typical Shrubs and Their Correlation with Soil

Physicochemical Factors in Qilian Mountain
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Abstract: In order to reveal the relationship between root nutrient content, stoichiometric characteristics and soil factors,
Caragana tangutica, Berberis diaphana, Potentilla fruticose, Caragana jubata and Salix gilashanica which lived in dayekou
basint of Qilian Mountain were selected as object, the stoichiometric characteristics of coarse and fine roots and their relationship
with soil physical and chemical factors were studied. The results showed that the average contents of C, N and P in coarse roots
and fine roots were 569.55, 7.86, 1.02 g/kg and 541.38, 8.61, 1.10 g/kg, respectively. C/N, C/P and N/P of coarse roots and fine
roots were 86.63, 729.78, 9.77 and 71.34, 527.61, 8.11, respectively. The contents of C and P were higher than the average levels
of Chinese plant roots, while the N content of coarse roots was higher than the average level of Chinese plant coarse roots, but the
N content of fine roots was lower than the average level of Chinese plant fine roots. Soil available phosphorus content and soil
mass water content were the main soil factors affecting the stoichiometric characteristics of coarse roots, while soil available
phosphorus content and soil pH value were the main soil factors affecting the ecostoichiometric characteristics of fine roots.
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Table 1 Basic information of sampling plots

LTS T JREBE (em) et =] Mkm)  BBEC) e KRS Rmm)  HE®%)  FHEEm)
FLHHRXG L 60 e LU ) 3300 40 NE — 20 60 0.60
HhL 60 e L 3300 32 NE R4f 26 55 1.40

S A 60 e L ) 2900 33 E jis3 16 90 0.90
fif B /NBE 60 AL 1 2 600 30 — 20 70 1.80
HE#GIL 60 AL 1 2 600 22 SW — 25 50 1.40

fi, OREELFIIRES S AR BTS00 [ 4% [FRT,
PR RN R T, FHEAR 2 om 9 H AR A
0~ 10 cm HJZRA LFE 1 3, HIBRABE. HYIGER
LW, IRES], WA 1 kg, ATREE LT
5 HEAE, A RIRE
1.3 REAHE

W RSB MR S, FESCR AR K P 1 ~
2K, FHHZERAK I RE 2 ~ 3K, BT RS %
NIBRFE kP2, b s RO i 0 AR R A
o, %I 0 ~ 2 mm. >2 mm BH AR FEHR R4 A
FRAVHLAR , e BT O AR AR & T 105 ¢ HEAE %
F2h, /)5 80 °C MTEfEE, HMEENLEAEN R
Wit 100 B, e B8, T iyt i 4k |
SR e, Hh kSRR R R A Rk
MBI E , A AR AL E Ak, #h
SR FARERT HE i I 2 Y

B IIREM AL, AT L5 pH, FiE s
Kik, HE . BEILBESER, H5 pH RAHAL
HORE, RHERE S KR AE . BALBUE R A
P 2 ) AL ] p=93.947-32.995%b K it
L0 N, p o BALBRE  IEBEFLBREH po=pep.
HH, pe NBEABE, po WAIFBESLLEE ., LH%R
M HRE, SR W0 e S L. 4>
A, 2. WA, AR, REA VRS
ORI HE B IR A B A, 2R &R R E
RRIE , AR B P aR I, B
R R R B I 2, A RO R A B E
R FrAaa
1.4 HiESH

YR ARG . A, B E RS R,
C/N. C/P FI N/P BRIt . kA SPSS 20.0 X}
ANARFIALAR B . . BERARIE R TR ST SR
SAS 9.2 Hf{)— R AE Y (General Linear Model )4y
BT 3 A () E A ARAR FIAHAR B . (. B . C/N. C/P,
NP 250 EM, ZHLEMRIEWRER

(Duncan), EMEKFEN 0.05, AWK A0 . M
RALA TR R EU R X 5, LA+ pH., g
Ki, FE, DAL BESLBEE . EBELBE
DI R A . 2R 2. A . A RE S
N, RAITUAR TR (RDA) TR | AR
SR AT R R SR AR 2 B R .

2 HEREHN

2.1 HEYIRRK. R, BITENERSEFE

5 FhBIR HE R YRR B . R RS R IE S
WK 569.55, 7.86. 1.02 g/kg, C/N. C/P. N/P #J{H
I3 K 86.63., 729.78. 9.77; ANMRAURR . A . Bio
YIE 59 K 541.38, 8.61., 1.10 g/kg, C/N. C/P, N/P
BIEA N 71.34, 527.61, 8.11(F 2). 5 FhEME
PR R AR R AR SRR B ANER 2 F7R R B 7
TR S R B 5 (66%), N/P A5 R B 2 (59%), Hik
FEAR S RN G%) ;s IR NP AR S R AU
(38%), C/N 5 REKRZ(37%), Wk o i 78 5 R AU
INE%) . HRA T EY CON®R=0.97, P<0.01).
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Table 2 Descriptive statistical parameters of root C, N and P stoichiometric characteristics
TS JLHE FEARL i (g/ke) TLRE%) | B FEARRL A= 5 5 R E(%)
AR C 15 569.55 + 27.94 5 C/N 15 86.63 + 41.87 48
N 15 7.86 £3.20 41 C/P 15 729.78 + 330.02 45
P 15 1.02 +0.67 66 N/P 15 9.77+5.76 59
AR C 15 541.38 +24.19 4 C/N 15 71.34 +26.74 37
N 15 8.61 +3.08 36 C/P 15 527.61 + 125.94 24
P 15 1.10 £ 0.35 32 N/P 15 8.11 +3.06 38
_ _ 0.0843x*-0.3377x+6.4068
2000, 7=1.6424x"-39.3934x+279.1922 22 . R=038. P<0.05
180+ R=0.97, P<0.01 20r o
160} 18f ° °
140} 16y
120} &E'
S 100t “
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60 6l
40} 4t
20 1 1 1 1 1 1 1 2 1 1 1 1 1 1 1
2 4 6 § 10 12 14 16 2 4 6 8 10 12 14 16
2HEGE (gky) 2ETE (gke)
1600 ¥=397.8884x*—1640.572 1x+1825.0484 22 1=4.9796x*20.3244x+23.2604
L o R*=0.96, P<0.01 20 o R=0.47, P<0.05
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200t oL
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B 1 Rk, & BEEITEREREXSE
Fig. 1 Relationship of stoichiometric characteristics among coarse root C, N and P
140 y=1.0062x*-26.4094x+215.2675 161 y=-0.0237x*+1.0731x+0.8505 800 y=187.07212x*-842.6299x+1207.4793
R*=0.99, P<0.01 R*=0.42, P<0.05 R*=0.98, P<0.01
120 | 141 o 700 F O
@)
100 - S 12 600
z S 10F N
+ =9 & L
5 8 Z ol 5 500
60 - 400 |
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L L Q.
40 o ab 300 g
20 . . . . . , ) . . . . . : 200 P R S S S S S
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Fig. 2 Relationship of stoichiometric characteristics among fine root C, N and P
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X LS BB /NBE Sl i AN [RIVE ISR ] 25 5 B
RS A G ILS A RE A 2 8] 22 5
E(P<0.05), B 1 78 S 7 B 0 5 At A ] 2 S
FH(P<0.05). N[RIVE AR A0AR B 5 1k 28 B0y i 4 /)N
B> hiWi>4 BR AR AT XS L>HE S JL, AN
RN H G L > X L > /N B> 4 6

ME>TEHiM, & R Ih R ATERAY L> A BR >
W B/ NBESH T ER XS L B R e AN [R) A AL
] 22 5 AN 35 RS e H s XS L S iy Lz
] 22 S AN 2, SNSRI Z ) 2% 5
(P<0.05); BE&RAERTHGS T2 RZERA LR
=, SHABE MR 22 57 B 25 (P<0.05).

R 3 TREALXBRAK. &. BELFHEFENZELR

Table 3 Multiple comparisons between different shrub types in stoichiometric characteristics of root C, N and P

GEEN f5ts HHE L ff B /N BE EER AL L
HAR C (g/kg) 548.42 £23.61 a 573.58 £33.43 a 585.24+3392a 55843 +19.27a 582.07£27.96 a
N (g/kg) 11.84+2.81a 831+1.48b 6.18+0.23 be 9.14+231b 3.83+0.86¢
P (g/kg) 0.63+0.13b 0.62+0.15b 0.91+0.24b 2.11+0.76 a 0.83+0.38b
C/N 48.04+10.85¢ 70.15 £ 9.63 be 94.67+3.10b 63.86 £ 16.43 be 156.45+30.82 a
C/pP 893.45+166.85a 940.75+193.80 a 668.56 £160.29 a 293.22+121.46 b 852.93 +485.12 a
N/P 18.71 £0.90 a 13.33+0.88 b 7.09+192¢ 448 £0.66d 5.21+1.88¢cd
EIiEis C (g/kg) 526.66 £33.85a 556.38 £25.55a 540.61 +£17.72 a 531.30+£10.20 a 551.93+£2995a
N (g/kg) 1220+ 1.50 a 7.86+1.27b 7.09+1.49b 1098 £2.77 a 4.94+0.58b
P (g/kg) 0.92+0.18 b 0.94+0.17b 1.08 £0.23 ab 1.58+0.48a 0.98+0.24b
C/N 43.40+£2.79 ¢ 71.79+9.31b 78.53 £15.94b 50.68 +13.76 ¢ 11228 £8.13 a
C/pP 584.44+78.52 a 603.52£94.55a 513.35+101.33ab  360.33 +£121.93 b 576.39 £ 106.95 a
N/P 1346+ 1.62a 839+0.22b 6.54+0.25 cd 7.03 £0.49 be 5.12+0.74 d

I RRRITNG F AR RS YRR S AR e . &, B

2 3 aLIEH, MR C/N 7EA RIS HE]
Ry PG> 4 8 > /NS LR XS > B Y
JL, C/P Ryt /INBESH 5 X JL> T i din> 4 #5 pg>
HERAGIL, N/P R H NG JL>ff /N> 4 # Ay >
RIS RETHRAG L. C/N L85 P HAb R A
] 2% 5 0 3 (P<0.05), FEHE MG IL, BEE/NEE, B
MR LZ m 22 5 AR E; C/P £ R F XS L5 HAl
TE N [B] 25 5 B35 (P<0.05), {HAEHABPENZ ] 22 A
B N/P FEH AL HABE N E 22 5 3 (P<
0.05). 4R C/N FEAS[RIHE NI T 8] S 75 hr >4 75
HE>F B /NS LTS L>H B 4y L, C/P i
ANEES T R > B> 4 mE AR LT R XS L, N/P
o H A JL>F B/ NS VLT R G JL> 4 #E M >5
M. C/NFE 3 55 Ath 8 DA 26 Y ] 22 % W 3
(P<0.05), FEH AL, REHXGILZZERA D
F; C/PTERFEAYL SR, HEHRGIL.
/NBE[E] 25 5 .2 (P<0.05); N/P 7EH & 4838 L5 HoAt
HE I\ F] 22 57 1 3% (P<0.05) .
23 HEYRRESUFTEFTESIEECETF

HITT R

Xt 5 FPE AR Rk . AL Bk P RRIE S
TR A TTUR ST, 15 AR . AR AR S Ak

1 S bt i LUTEAS R NS R 2 6] A4 75 0 35 2 57 (P<0.05)

AT REAARAEAE S T R R i 00 86.82% .
85.74%, 11 HMFERER 0 1.51%. 3.95%, 5
I B 55 IV Sl B &t 09 20 5L 0.04% |
1.69%, AT I A RORAR | AR AR b1t
EHFIE 88.34%. 89.70%, XTAHAHLAR . 40AR A4k
2T ERRIE A AL O R Y Bt R 1 40 il
H99.53%. 99.90%, LR, HrEH AT AR 4 b
WA AR R AR S A A T R R AR S AL - 2 (]
KR, HEZEIETH 1,

B 3 AR ARSI T RAE S R TR
) HEHEP . B 3 MR Y B LA
TR R RN B K A R IR AR,
2 0 AT RO S R R K R SRR A A Ak 2R
FRIEAR A 8 T ARG A R o 30 R0 5 i S RHAR
e, A, BEEEREEMC, SHE CON. C/P. NP
TARSG, THERTE Aok SRR . B 5 &, ONIE
MK, HSESHE. C/P, NP kX, Hi+Ha%
B T S KRS N/P BRI et/ o 3 |
A SHAMRMR , BES R ON ZIEHE, SHEA
. C/P. N/P MG, THHEBES S CO/N. C/P,
N/P IFASC, Sk, A BT E2E0AHE. HE3
AR TUA /W HE T B W] LA ), A 20 & 2+
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7 T '
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Fig. 3 Bidimensional ordering chart of RDA of relationships between root C, N, P stoichiometry and soil physiochemical factors

4 N AR R R S R, Xk
MRMTT, oA R i K/ IMERYCN 38 i & 1L i
TokaE . SFLBEE . AE. ASE. EEELRE.
WeeE . BEILERE . SR, WMASE. pH,
o A A A i | T K T RELAR A S i Ay
B3 (P<0.05), 15 TN T B 40.2% F118.5%,
U BH - AT R0l B i B K B RS M R AR A A
2T RERRAE A 2R R ; oAt 3 R X L5
i 25 A 1 3 KO . PRI, R /MK
WR IS &R pH, MALBREE . &AE . WA
OAS R EBEALEE . BEe R, BRI
EEFLBRE | FE &K, b R & & | pH
XoF AR R R IR 5 B35 (P<0.05), W& 430 o e A
TR 33.2% F1 20.5%, DA T34 S &
Fl pH JESZ MR AR A A2 T R R 0 B 25
Al - e Ak PR X6 LR i A A R B i 2K

3 Tt

3.1 REK. &, BUFEITERHE

FER I A SRR, A AL S IR L, DA
T AN RIS T 7 A R A, DT S BOR R 28 B 7 7%
TR AR ARG, 5 FhE AR AR B
(569.55 g/kg) . HARBR & HiH(541.38 g/kg) i T A BRI
R4 7K - (535.58 g/kg)?™, i T b E A M HLAR

.M C/N; E. H C/P; F. 2 N/P; a. HHERRSH; b, HIEASE; o HH#SE;

x4 IRERTHEESREMNN
Table 4 Explanatory quantity and significance test of soil
physiochemical factors

GRER SRR TN TR (%) F P

MR EEA RS R 40.2 8.7 0.012
TR KR 18.5 6.9 0.030
+ RS R 12.0 3.0 0.130
R E2) 4.9 22 0.180
TR SR 33 13 0.268
IR B AL 3.2 1.2 0.286
AR B 2.8 12 0314

T IEE AL 2.2 0.9 0.436
20y 0.9 0.4 0.522

- A A 0.4 0.1 0.737
14 pH 0.4 0.1 0.786

i AR R 33.2 6.4 0.024
14 pH 20.5 7.9 0.020

+ 5 RALBRE 17.6 43 0.080
TS 6.4 28 0.130

T e i 4.1 23 0.152
IR G E 4.0 20 0.164
TR EE AL 2.0 0.7 0.438
T ek i 1.5 0.7  0.440
S A 12 0.6 0.512
TIEEAT LB 0.7 0.4 0.570
g K 0.2 <0.1 0.840
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T 2 5(456.50 g/kg) FARARTK & 5:(473.90 g/kg), B
A 32 1L DXV IAAF AR S it it 25 BE T i . S b A
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FEAEW, PR X R TR T R X, e i
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