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Abstract: To evaluate soil nutrient supply and nutrient use efficiency of artificial forests in the karst region of
Guizhou Province, four typical artificial forests, namely Pinus armandii, Cunninghamia lanceolata, Cupressus
Sfunebris, and Pinus massoniana, were selected. Contents of C, N, and P in fresh leaves of the four selected arti-
ficial forests were analyzed using a variance analysis (ANOVA). Results showed that C content in leaves
across the four artificial forests was relatively high, ranging from 555.453 to 628.125 mg-¢™'. However, N con-
tent and P content of leaves were much lower than Toona sinensis and Zenia insignis in Guangxi Province.
Furthermore, the variation coefficients of C content were very small variation in the four artificial forest types;
whereas, variation coefficients of N and P contents, as well as the ratios of C:N, N:P, and C:P in leaves had
greater range of variation. Statistical analysis revealed that most indexes of leaf ecological stoichiometric char-

acteristics were not significantly correlated for each of the four artificial forests (P > 0.05). Compared to pub-
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lished data of natural karst forests, the higher C:N and C:P ratios in this study meant that the four selected ar-
tificial forests had higher effective nutrient utilization. Also, N:P ratios of leaves in the four artificial forests re-
vealed that 1) growth of Pinus armandii and Cupressus funebris was N-limiting, 2) growth of P. massoniana
was P-limiting, and 3) growth of Cunninghamia lanceolata was both N- and P-limiting. Therefore, understanding
leaf C, N, and P stoichiometry gleaned from this study would be crucial for developing reliable strategies and
management of artificial forests in the karst region of Guizhou Province. [Ch, 2 tab. 25 ref.]
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Table 1 ~ General status of the sampling sites

S RRMLPTTEIX WEH/m o B BEL BEEE/(0) Mo A E P R /Nm? FRARERY BB % BEVE & Im AR a
1 R 1931.0 4 ¥ 13 27.224°N, 104.990°E 1000  AELif 70.0 40
2 Ey 1961.0 4 T <5 27.237°N, 105.013°E 1000  fEiliks 75.0 19
30 Kl 17940 Z&  h#E 20 27.213°N, 104.952°F 1000 Al 65.0 20
4 M 21600 4t F¥ 25 27.286°N, 104.568°E 1000 el 40.0 5.6 10
5 ke 21820 A& by 25 27.286°N, 104.570°E 1000 AEiif 40.0 6.8 10
6 ke 17540 bt TFH 10 27.140°N, 104.891°E 1000 fKk 55.0 20.0 25
7 WP 9260 PEBE ¥ 25 24.990°N, 105.841°F 1000  fKk 80.0 9
8  HVERE 981.0 dv¥ h¥ 10 24.987°N, 105.843°F 1000  fk 80.0 13.0 8
9  HPHE 11400 A W <5 24.943°N, 105.836°E 1000  #A 90.0 9.0 12
10 ®y5s 1160.0 ®gh  F¥ 15 24.872°N, 105.799°F 1000  fk 98.0 14.9 18
11 B 7770 WY T 16 24.932°N, 105.780°F 1000  #KA 80.0 12,5 9
12 B 12630 P ik 8  26.586°N, 106.931°F 1000  DEMH 40.0 14.0 20
13 B 11440 ¥ 5 26.455°N, 106.949°E 1000 SR 50.0 30.0 50
14 B 1196.0 Pydts Fo 5 26.482°N, 106.940°F, 1 000 AN 25.0 3.8 8
15 B 12320 ®F hik 5 26.527°N, 107.251°E 1000 IhE#A 55.0 7.1 8
16 B 12040 ® T 2 26.524°N, 107.251°E 1000  ShEM 50.0 7.5 8
17 B 11850 7§ k¥ 8  26.529°N, 107.247°F, 1000  ShEM 50.0 7.0 8
18 B 10590 7% hik 14 26.336°N, 106.705°F 1000  ShEM 45.0 135
19 B 10600 7% h#k 10 26.338°N, 106.705°F 1000  ShEM 45.0 13.0
20 B 11010 %  TFH 5 26.361°N, 106.734°E 1000 SR/ 55.0 29.0 42
21 12740 ® T 6 26.293°N, 105.741°E 1000 Mk 30.0 5.5 10
22 12890 7%  F# 10 26.281°N, 105.736°F 1000 Ak 20.0 8.0 10
23 12980 7§ By 18 26.302°N, 105.742°E 1000  #AK 50.0 16.0 36
24 12780 dt  FH 15 26.298°N, 105.752°E 1000 Ak 19.8 75
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P) FBR B L (C:P) BEAT 22 LR 50 o

2 HEREGAMN

21 AmAR AT ESUFITEL

B 2 [ ARINES L A2 I AR MU AR 45 AR I R 14 IS 3 B0 30 D (555.453+26.698)
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0.05); T35 A8 34 (7.309£3.992) , (10.268+6.420), (13.211£5.179)F1(11.310+6.555) mg-g™, 4
AR B 22 ) S0 Jo o 0 0 22 S AN 1 35 (P>0.05) 5 Wi 1 34 it = 43 45053 1 o (1.830£0.593) , (1.590+0.532) ,
(1.213+0.342) 1 (0.721+0.328) mg-g™, 25 M7 2 [E] {4 1L B BRI AZ AMCBS 5 1t 40 50 8 3 K A R AR
(P<<0.05).

RIS . 2R RS R R £ AR I 5 R EL (CENDAE K /43 4 (98.811+56.464) , (80.281+
47.537), (47.822+26.517)F1(75.860+48.674) 5 Z M L (NP){H K /N33 o4 (4.295+2.491), (7.310+5.228),
(11.709+5.597) F1 (21.583+21.061) . [ 4E 1L #3 PR ATy B2 Fs AR 2 B ik 20 L (C:N) F1 U EL (N:P) 22 53 (g 3%
(P<<0.05)%h, Hax# Mz Bk A (CGN) FTABE L (N:P) 22 5 A 18 3 (P>0.05) . fil B kb (CP) K /N4y
74 (332.007£110.480), (406.842+136.134), (482.076+239.019)F1(1 055.648+553.678), 4% k7 2 [l i
B (CP) 22 H R B 3 (P>0.05)

22 AFMAIHMRESUFEITERTRISE

IR, AR DRI 4 SR TR Rofse . 2. 0550 20 B b 2 T i AR S
E DL 20 WF B0 fE 0 RS SR/ AR S R BUR/INI N RS R, AR 3.080% , e K1) Ry 1 SR
(12.800%) , W B 0% 40 5028 5 2800 39.200%~62.500% , 15 T R A4S S R BSR40 (39.200% ), Hidx
3Rl N AR R BT R A B S R R T T 50.000% A R bR R B R R A B S R B
(45.500%) , 4z 3 N TARAS 5 2R B0 3l 40N (28.200%~33.500% ) 4 Fft N TARRE i & L (CoND) A8 57
R T 50.000%, 4 55.100%~64.200% 5 H W b (N:P) 28 5 ZECE sh AR, BARm) b D Bnsk,
47.800%, fe i ARIARR, =ik 97.600% 5 Bt (C:P) AR 5 R EUAE IR FUAZ AR MRZ 0], FAOA T R AR
MZ 22 R K,
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Table 2 Stoichiometric characteristics of leaf C, N and P for 4 artificial forests

5iE e/ (mg-g™) A/ (mg-g™)
A EA R A IS EA R GERN
-2 {E 555.453 589.833 516.131 628.125 7.309 10.268 13.211 11.310
P22 26.698 18.255 66.076 78.516 3.992 6.420 5.179 6.555
e /IMHE. 509.470 570.000 362.810 540.000 3.170 4.060 5.710 4.250
e KAE 576.000 622.500 577.500 705.000 12.820 19.800 19.800 18.210
e 7 66.530 52.500 214.690 214.690 9.640 15.740 14.090 13.960
5 5 R KU % 4.810 3.080 12.800 12.500 56.700 62.500 39.200 58.900
T W/ (mg-g™) kA H
el A N A LA BA 0 2 i HIA
S (H 1.830 1.590 1.213 0.721 98.811 80.281 47.822 75.860
b2 0.593 0.532 0.342 0.328 56.464 47.537 26.517 48.674
e/ ME 1.250 1.020 0.490 0.300 43.370 28.790 18.330 35.170
e KAH 2.480 2.450 1.610 1.010 181.570 143.820 97.190 137.610
2= 1.230 1.430 1.120 0.710 138.200 115.030 78.860 102.440
g 5 R K% 32.400 33.500 28.200 45.500 55.100 59.200 55.400 64.200
- FU L T HE
A EA ) SEN A el EA 2N A
P 4.295 7.310 11.709 21.583 332.007 406.842 482.076 1 055.648
P22 2.491 5.228 5.596 21.061 110.480 136.134 239.019 553.678
T/ ME 1.590 1.860 4.380 4.470 205.430 241.840 251.080 615.790
I KAH 7.640 15.720 23.830 52.050 456.220 607.320 1 055.500 1 830.510
W2 6.060 13.860 19.450 47.580 250.790 365.480 804.420 1 214.720

8 5 5K % 58.000 71.500 47.800 97.600 33.300 33.500 49.600 52.400
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ABEFE 4 P TN PRI R B 249 S5 505 () Ak I 48y i DX - MR AZ AR N TR TR AR I 51 1
JiiE 7r $0(510.65 mg-g™), AT Hh A N TTARTE AT - 3 At 23 #0(522.59 mg-g ™)™, T IHERL
N TARBR- 349 S5 4 73 %0 (530.25 mg-g™) 22 57 FF AN WL o AT RE 10 st DRTE T AS IR 5 X7 7 37 A 2 XL f
X, JEREFEAL, AKIAGRPE RLAF, 4 R izl TR R HA 50 A9 B 17 fiE

5 [ g B s DN AR S5 O L, AR ST 4 Fh RN AR F 805 i 0 B R T
RN TARGECF B 5 $0(19.35 mgg™) ™ MABF I A2 S . B RARARI J 20 2 B 0 805 T
TR PHAZ A N AR P I i S8 249 S5 53 50 (10.88 mg= ™)™, I FEA A TTMR I i S0 3% o ik 5 %5 (14.77
mg-g ) RSN, R T AR YRR 2 18] Y 25 S0 0T BE R I B W e OB A

4 i R AR e A AR TP PR VLN AR 24 B 4 $(3.02 mg-g) P, A2 AR
Iy AR MR i 1 249 S 23 580 23 30 v T M A AR TR e - 2 B 23 %0075 mg-g™), SRR
AR R 8- 32 5 0 (1,02 mg-g™) ™™ I J o i 2 B0 S DI AR G2 SN - 2
S 380 0.70 mg- g™ CR AR B ) , KT P PRI 1 e W B it 3 2 (0.94 mg-g™) ™, w5 T T J0 I £
W 3 50011 mgeg ™)™, I T I B 0 A T S T ) BRI A G

HEPI I F 0 B 5L (CaN) R L (CoP) SRAEAR P8 IR R BR O BE Ty, — e RS b S T L7 57
SHBENL A T RE IS B MY A7 ) A B SR AT R, AR EEESSE Y DA RN R
ST i DX s A AR Dy e S0 A 0 AT St AR St TG v AR RN R B 1 R K B R
B, TERAE . BERIAIET, AP A R IR R (i S LU ANBR B L3250 34.5 1 376.0), 4
ol L TN b5 AR R B S R B B R A s e S0 Rl X AR AT 5L Zenia insignis (RS EE R
34.1, Bt Hy 239.1), Fth Toona sinensis (WA LA 22.7, BRBELLH 137.6), FKWIABIE 4 Fh A
N AR ROt A T IR B8 IR oy, Bk O B 8 i Ui e i DX AR B PR A5 e 1Y T B o LA
BrEE

T 9 S0 LU (NP) T RUPE D ST 3R 5 IR 1, R 1 SR A A A A 10 7R 3 (I AR 0 A i A2
GUSEWELL™Hg i, Rl A ) A B e/ T 10 B, S8 &I a7 USE AnAe i iy AR W e, RO LR T 20,
SR NS AT LIS AR B ) AR R, AR Z 8], REIE R AR YRR R ACR S5 AR R R A . AR
AR LA PR LL LR /N T 10, RIAAZ AMCRI A LI AR ARAY A 152 SRR 5 AR AR EL (R T 20, 3%
BRAAR PRI A K ASZ BB s S RE A AR URE EU A 10~20, 2 B 15 R A P 19 A K 32 3800 0 A0l 17 3 [l B 1

T AR 3 LR I R B4 3R 20 B O RO A WIS 2 S 1 2 AR R A W X A SR 3 Y AR R R
BB, F—ETEEY), A5 MIaE D AR A REIE, B T XS IR IE B AL Y R
P2 T A S5 0 0 AR, S TR S RE AR B0 BT ORISR R B — B 28 5, 122 S T g
PRBAERR . R B AT S IE B Tr 22 R W AR Z AR i A A A A TR S AR AR R
w2 A BHE (P>0.05), (U RIMMSEZAM, AR Z EM R iR 2, Bk EARSHA
Z T b K, AR LA MR R R A AR TR I R SR R AR L 22 SR 3 (P<<0.05), BRKARE L
AT RESE PO AR AR T B AR, R 3 RPN TTARE TR B AR, AR TSI BRI .
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