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Abstract; In this study, we explored the characteristics of the carbon ( C), nitrogen (N), phosphorus (P ), and
potassium (K) content, as well as the ecological stoichiometry characteristics of economically important tree species from
frigid karst and arid areas. Our goal was to elucidate the growth rates, stochiometric homeostasis, and nutrient limitations of
these species, which would provide theoretical guidance to improve the ecological environment of the karst area. The study
area was in the Salaxi region in Bijie, Guizhou Province, China, which is home to two economically important tree species,

Rosa roxburghii and Juglans regia. We compared the nutrient contents and ecological stoichiometry characteristics of these
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species, as well as the relationships among the C, N, and P contents and the stoichiometric ratio of leaf-litter-soil. The
results showed that among the different components of these species, the soil organic C content was the highest in J. regia
leaves, whereas total N and total P contents were the highest in R. roxburghii leaves, and total K content was the highest in
the root zone soil of J. regia. The available K in the root zone soil was higher for J. regia than for R. roxburghii, indicating
that J. regia has superior drought tolerance. The N resorption rate of R. roxburghii was higher than that of J. regia,
indicating that the root zone soil of R. roxburghii lacked N elements compared with J. regia. The ecological stoichiometry
characteristics exhibited the trend of litter > leaves > root zone soil. The leaf N :P ratio of R. roxburghii was <14, indicating
that the growth of R. roxburghii was mainly affected by N. The C :P and N :P ratios of leaves were lower in R. roxburghii
than in J. regia given the same planting period; the growth rate of R. roxburghii was higher than that of J. regia. The N :P
ratio of litter was higher in J. regia than in R. roxburghii, indicating that the litter of J. regia retained more nutrients. The C
:N ratio of the root zone soil was higher in J. regia than in R. roxburghii, indicating that J. regia had a greater ability to
retain fertilizer. There was a significantly positive relationship between the total P content of root zone soil and the total P
content of leaves, which revealed that the P content in plant leaves was derived mainly from the P content in the soil. There
was also a significantly positive relationship between total N content of the root zone soil and the litter C :N ratio, which

indicated that the N content of the root zone soil was closely related to litter decomposition.
Key Words: economic tree species; leaf; litter; soil; ecological stoichiometry; the karst frigid and arid area
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Table 1 The basic characteristics of the different tree species

WFh N e T TR TR WA i TR

Species Age/a Height /m Crown /m Soil type Soil tightness ~ Gravel content Disturbances
HEL Rosa roxburghii 3 1.5 2x1.5 HE 5 BZ NN L
bk Juglans regia 3 2.5 1.5x1.5 HIE B Bz N il

R AR R R —FE DT 42 IR S T AR S0 RIBY A PSS R A AR X - S A T IBORE 5 A IBURE A A
RAFEA 1 kg, BIBRTEY AR SYRIRS A BB RIS =, fAf T2 N H AT W 2L i
A H
2.2 HESAHT

M PR TE YRR X A HL C R % B B0 AN IR e | 4 N R i SR -6 2 TH A8 5 2P e Bl
PGB R AE , 42 P R i SR -G R TH 25 -AH B BT H (-5 AP o e G BE VR 2, 4 KR & JRUIR -l - v S TR
TH - JOECEE TR E AR X - A N R B B BRI AR X AL PR SR A e -h R 1= 2 -4
BT A5 -2 AN G RE B i | MR X A0k K SR F P 2 TR B TR IR 2 - KOG RE T 22
2.3 HdEaba

K H Excel 2010 XA SCEAE A TR AT 5838 TP I M AnfE 2255 . (I SPSS 20.0 GE i 4Rk xf
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436.73 mg/g) MBI Hf 4 N 4 P S EHEZ(HE N 20.77 .2.10 mg/g) ,ZHMRIX Lifih 4 K SRRFER
(BIEH 17.07 mg/g) . BRBIBUARFIL /314 P ik 22 AR ES JIRAFLSWANLC 2N 2K TR
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Table 2 The contents of OC, TN, TP and TK in leaf, litter and root zone soil in different tree species ( mean + SD)

e Types 414} Components 0C/(mg/g) TN/ (mg/g) TP/ (mg/g) TK/ ( mg/g)
HIAL Rosa roxburghii e 429.28+1.56b 20.77+0.53a 2.10+0.05a 9.06+0.09d
UERE27) 422.67+2.56¢ 16.76+0.49h 2.05+0.07a 3.6120.10e
MR+ 4 31.81+0.83d 3.8420.19¢ 2.06+0.04a 13.68+0.43b
¥tk Juglans regia gy 436.73+0.89a 20.57+0.34a 1.52+0.02b 13.05+0.01c
VERE27) 433.89+4.58ab 19.74£0.57a 1.41+0.00c 2.87+0.00f
HRIX + 4 27.52+1.01d 2.8120.07d 0.74+0.00d 17.07£0.03a

[R)— BN EME G B AN RN SRR 3 [R]— 0 5 8 AR A [R) 24 43 7] 22 57 3. 3 ( P<0.05) ; OC A5 #LBk, organic carbon; TN . 25, total nitrogen ; TP 4
1 , total phosphorus; TK ; 2%, total potassium

TJIALHE X SR B N, AL P AL K S I(E 4 0.16.,0.03.0.09 mg/g, MR X+ HEAY SRR N, 33 R%
P L K S8R 0.18.0.01.,0.66 mg/g, ZAMR X - S il i N, %k K & 53w TR AL, mikpk st p
T IS T RIAL 2 A FAR X 3R N SRR P B K 2R B E (K1),
3.2 M NP R ICRRHIE

L2 A I N P RIS 51 19.23% 2.39% , Kk N P FEM I R IAE N 4.05% 7.46% , HlFL
N PR IOR 35 5 TRk N FEIRSCR P I CR R B k> HII AL, fIBL P FEUOSCRAR T N BRI, 1
Tk P AR S 2 T N R
3.3 R -JRIEY- R RS AT AR

W 3 s AL PR AR IX 380 C N E{H 3008 20.68 ,25.22 8.31;C :P BI{EARKIIE 204.30
206.14 15.45;C :K ¥I{H 40 Bl 47.37 117.27 .2.33; N :P BI{EMKUCH 9.89 .8.18 .1.86; N K HI{H 435K 2.29
4.65.0.28;P. K ¥HKK M 0.23.0.57.0.15, HHkIF A JATEY MRIX 30 C N BEAKK K 21.23 .21.99
9.79;C :P ¥M{E 73520 286.66,307.77 ,37.10; C : K BJ{E 535l J& 33.47 [ 151.15 . 1.61; N : P ¥{E 73 5 Ky 13.51
14.00.3.79; N . K #{H 43514 1.58 .6.88.0.16; P : K Y{EAKY N 0.12.,0.49 .0.04, FIFLARLH S C:P N :P 1%
TR, P K W E TNk, 2 Fh B i A S AL T R AR B R S B0 Y& 90 > i > AR X - SR RLAE
FIEL BHEARTRIA > C K N K P K, FIZURFELS> C:N NP LA S C:P ¥k B EE 2R,
3.4 WHR-JHIEY-LIEADLC 4 N 2 P A2 K SR Ab2E T L A G
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ANT)/ING FREARFR R — AR AN A1 20 23 22 18] 19 2 5 2.2 (P<0.05)

®3 BEHFEETERSFMMHESRELETI C.£ N £ P 2 K aEMUFITEL Z BHEX
Table 3 Relationships between OC, TN, TP, TK contents and stoichiometric ratio in leaf and root zone soil of economic tree species in karst

frigid and arid area

FRIX A4 A Leaf
Root zone soil oC TN TP TK C:N C:p C:K N:P
0ocC -0.994 ** 0.247 0.959 * -0.962 " -0.651 -0.959 " 0.960 * -0.945
TN -0.909 0.398 0.967 * -0.976 " -0.732 -0.969 * 0.977" -0.951"
TP -0.978* 0.266 0.998 ** ~1.000 ** -0.657 -0.999 ** 1.000 ** -0.990 **
TK 0.989 -0.184 -0.998 ** 0.995** 0.595 0.998**  -0.995** 0.996 **
C:N 0.720 -0.365 -0.842 0.849 0.617 0.845 -0.852 0.837
C:P 0.961 -0.258 -0.996 ** 0.997 ** 0.642 0.997**  -0.997 ** 0.991**
C:K -0.999 ** 0.178 0.987 -0.984 " -0.596 -0.986 " 0.983 * -0.982"
N:P 0.988 * -0.256 -0.997 ** 0.998 ** 0.653 0.997**  -0.998 ** 0.988 *
s M HIDE(P<0.01) , * BFEMK(P<0.05)
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Table 4 Relationships between OC, TN, TP, TK contents and stoichiometric ratio in litter and root zone soil of economic tree species in karst

frigid and arid area

X 4 JATEY) Litter
Root zone soil oc TN TP TK C:N C:P C:K N:P

oc -0.745 -0.857 0.931 0.927 0.875 -0.934 -0.920 -0.922
TN -0.951" -0.993%*  0.995% 0.996 " 0.999 ** -0.994*"  -0.997"" -0.995 "
TP -0.898 -0.964* 0.990 * 0.988 * 0.971" -0.994**  -0.989" -0.991*
TK 0.877 0.944 -0.973* -0.969 " -0.948 0.979* 0.972* 0.976"
C:N 0.986 0.958*  —0.895 -0.899 -0.948 0.894 0.909 0.908
C:P 0.930 0.981°  -0.992°*  -0.990**  -0.984" 0.996** 0.994 ** 0.997**
C:K -0.820 -0.906 0.954 0.949 0.915 -0.960" -0.949 -0.954"
N:P 0.873 0.948 -0.983* -0.980" -0.956" 0.987" 0.980 " 0.983"

o B B E A (P<0.01) , * B FH A (P<0.05)

B C:P 5M%EY C:P C:K N:P 2R EFFEMHC 5MEYS P 2 K2R BEAMHEE, SHEDS N E5
FIEASE, STEY) C N B0 06 AR IX 3 €K SRS 4 P 2B FIEMX, SHEY C:P N:P &
WEAMIERX LI NP 5FEY C:P C:K N:P RZ2RFEML, SHEEYE P .2 K. C:NEEEMR
K,

% 5 aln, Y4 N 54 K .C:P NP 2B EFIEMX, 5 R4 P C:K 2 BEAAMHKE %Y
4P 5t C:K 20 EFIEME, 54 K 28 EAAC, 5t 4P 2 REIEMAX, 51 C:P N:P
REEFEOHE, MEDE K S5 R4 P CK REFIEHKE, 54 K.C:P N:P 2B EAMKE, HEY C:
N 5HH4P C:KREREFEFMAE, 5SHHA 4K .C:P NP EBEGMEFHEYC:P 54K 26 EETF
G, 50 R C oK B B DG, 5 AHL C.C:P NP REFIEA, 50t 54 P 2B ERMHK 1%
Y C:K 5 R C:K 2B EAME, SHA4 K .C:P N:P EREFIEMHXE, 5H A4 P & W ERHE, MK
PIN:P S5t 4 K 2P EIEMC, 5t C:K 2B E TG, 5t C:P NP 2 RBEFIFEMX, 5k
&P REENMHELC,

x5 BEHSETEXZFHMHESEZEYAN C.2N 2P .2 K 2EMUFITELZ EHHEXE

Table 5 Relationships between OC, TN, TP, TK contents and stoichiometric ratio in leaf and litter of economic tree species in karst frigid and

arid area
HEY HH Leaf

Litter oC TN TP TK C:N C:p C:K N:P
oc 0.796 -0.239 -0.901 0.899 0.549 0.902 -0.902 0.905
N 0.889 -0.317 -0.961* 0.965* 0.656 0.963 * -0.966 * 0.955*
TP -0.944 0.378 0.983* -0.991 " -0.732 -0.985" 0.991** -0.967
TK -0.940 0.389 0.980 " -0.989 " -0.739 -0.982* 0.989* -0.963
C:N -0.900 0.364 0.965 * -0.972* -0.700 -0.967* 0.973* -0.953"
C:pP 0.950" -0.344 -0.988 * 0.994 ** 0.707 0.990 * -0.995 ** 0.975*
C:K 0.938 -0.359 -0.983* 0.990 0.714 0.985 " -0.990 ** 0.969 "
N:P 0.942 -0.329 -0.987"* 0.992** 0.691 0.988 " -0.992 ** 0.976*

o o i FAHE (P<0.01) , = W FAHK(P<0.05)

4 HHigHiig

4.1 M-I Y- 1 C NP K SR RHIE
AWFFEERR Y] TR e 8 T R 2 R B IA L C 4 N &5 DLk 4 P & 3 3 B i
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