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Abstract: This research was conducted to determine the stage when soil fertility was poorest within plantation
growing seasons and to provide guidelines for rational application of fertilizer in an artificial forest. The mass
fraction of soil available nutrients and soil enzyme activities characteristic of phenological and seasonal dynam-
ics and their relationships in young- (5 a and 10 a) and middle-aged (20 a) stands of Larix principis-rup-
prechiii plantations of the Qinling Mountains were measured throughout the growing season. A fixed 20 m x 20

m standard plot was randomly selected with three replications in each plantation stand. Surface soil samples
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(0-20 cm) were collected from the middle of May to October in 2012 and analyzed with a least significant dif-
ference (Duncan) test at 0.05 level and Pearson correlation analysis at 0.05 level. Results indicated that soil
available nutrients (soil available N and soil available P) and soil enzyme activities (urease, invertase, phos-
phatase, and catalase) for three stand ages manifested the same rules throughout the growing season, and there
was significant difference in the same indicator for each plantation stand among various stages (P << 0.05).
The mass fraction of soil available N and available P were lowest in the vigorous growth period with the lowest
mass fraction of soil available N being 29.49 (5 a), 19.96 (10 a), and 47.32 (20 a) mg-kg™ and the lowest
mass fraction of soil available P being 2.31 (5 a), 2.79 (10 a), and 1.60 (20 a) mg-kg™ (P < 0.05). Also,
significant correlations was observed between soil available nutrient content and soil enzyme activity (P <<
0.05). Thus, soil enzymes could be used as positive biological indicators for weighing soil fertility. [Ch, 2 fig.
3 tab. 38 ref. ]

Key words: forest soil science; Larix principis-rupprechiii; soil available nutrient; soil enzyme activity; season-

al dynamics
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Table 1 Basic characteristics of experimental plots

Mty /a MW F MR/ F R /em Ly LA WREI(°) 5§ #h/m e
5 4ty b 4.8 14.46 el i 20~25 1 680~1 700 R
10 LR 8.6 22.32 il Hirh 20~25 1 650~1 690 i

20 T 10.2 10.23 [liE] 4 BT 10~15 1 620~1 700 Fidge
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Figure 1 Seasonal changes of soil available nutrients with different stand ages
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Figure 2 Seasonal changes of soil enzymes with different stand ages
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e S TR ARt D T AR A L B e S O T O R R AT R Y R R T 20 AR AR A 3 (P<<0.05) .
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Table 2 Comparison of the average soil nutrient contents and soil enzymes activities with different stand ages (x * s)

e R REG R RR R B SRR
(mg-kg™) (mg-kg™) (mg-kg™) (mg-g™) (mg-g™) (mg-g™) (mL-g™)

5 3596+483b 296+049h 124.11 +21.64 2 6.28 + 0224 0.46 + 0.10 a 66.06 + 28.74 a 0.21 +0.07a 270 + 1.01 a

10 2603+412c 377063 a 13951 2624 a 643 £0.19a 038 = 0.08 a 69.38 + 36.85 a 021 £ 0.09a 2.53 + 0.86 a

20 5434+533a 2.04+036c 92.85+22.67h 624 +0.10a 0.26 + 0.07 b 20.84 = 14.06 b 028 + 0.07 a 3.43 = 0.39 a
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F*3RW A LGS A AR R AR F IEA SR (P<0.01); e s Ak 15 1 e % 1k
it S A AR 3 TE AR S R (P<<0.01) 5 S R0 5 - R R 22 A0 2 35 IE AR G OG &R (P<<0.01), 55 4% 1k
Fil 5 2 3 IE ARG G AR (P<<0.05), 5 b seid A AL S R B35 TR S E R (P<0.01) 5 3 pH {5 4
i S A S A DU S e R (P<<0.05) ¢
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Table 3 Correlation coefficients between soil nutrients and soil enzymes

BRI AR S, A AR RE I - i AL AL AL pH fi
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PEAERKIEEE, Bk Z, BEAE, HETBSESTER L YR SIK, 5200 30w
[ 2 SR, o R TR R A B R R R Y AR R, A K R BN 5 pH (e T A
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