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Abstract: [Objective] “Planting conifer and preserving broadleaved tree” (PCPBT) is an effective way to
restore broadleaved Korean pine forest of temperate zone climax vegetation in northeastern China. Release
cutting can speed up the succession process, however the impact on its hydrological and ecological functions
is still unclear. The purpose of this paper is to explore the influence of release cutting intensity on the two
key hydrological and ecological processes of litter interception and soil water storage in stand by PCPBT.
[Method] The litter accumulation, composition structure, litter water holding process, maximum water
storage capacity, maximum interception capacity and effective interception capacity were measured by field
monthly sampling method and indoor soaking method in stand by PCPBT (42 years of planting Korean pine
in secondary forest and 26 years of release cutting) under different release cutting intensities (control, low-
intensity release cutting, moderate-intensity release cutting, heavy-intensity release cutting, and full release
cutting) during the growing season in Changbai Mountain of northeastern China, to explore the law and
mechanism of the influence of release cutting intensity on monthly dynamic process of litter interception and
soil water storage in the growing season. [Result] (1) After 26 years of release cutting, moderate-intensity
release cutting and full release cutting significantly increased the monthly average litter accumulation
(3.80—5.41 t/ha) by 27.7%—42.4% (p < 0.05) during growing season. Only full release cutting had changed
litter composition, in which the ratio of undecomposed layer and semi-decomposed layer was converted
from 3:2 in control to 1:1, and the main component of litter was changed from broadleaved (53.5%) to
coniferous (56.1%). In addition, moderate-intensity release cutting and low-intensity release cutting
obviously weakened the fluctuation of litter accumulation between different months of the growing season.
(2) Full release cutting significantly increased the average monthly maximum water storage capacity
(12.91-17.83 t/ha), maximum interception capacity (6.37-8.46 t/ha), effective interception capacity
(4.43-5.80 t/ha) and soil water storage capacity of litter by 22.8%, 22.8%, 17.5% and 17.9%, respectively,
low-intensity release cutting significantly increased litter effective interception capacity by 17.9%. (3) The
dynamic process of the maximum water storage capacity of litter in the growing season was not changed by
each release cutting intensities (bimodal pattern with the peaks in June and October). However, Full release
cutting had increased its maximum water storage capacity (37.3% to 45.7%) during rainfall (July to August).
However, low-intensity release cutting and moderate-intensity release cutting tended to be constant from
July to September. The maximum and effective interception capacity of litter were increased by each release
cutting intensities in May/June, and the monthly dynamic process of the both was transformed from
unimodal pattern to bimodal pattern during growing season. The overall regularity of dynamic process of
soil water storage during the growing season was changed by each release cutting intensities (double peaks
transformed into three peaks), and the size of its peak value was changed (full release cutting increased by
about 1/3 in July; low-intensity release cutting increased the October peak by about 1/4). (4) The maximum
water storage capacity of litter was mainly promoted by accumulation of litter during the growing season.
The maximum interception capacity was mainly promoted by litter accumulation and inhibited by natural
water content. The effective interception capacity was inhibited only by the natural moisture content.
While soil water storage was only promoted by the maximum water storage capacity of litter.
[Conclusion] Therefore, after 26 years of release cutting, full release cutting increased litter accumulation,
changed litter composition structure, and enhanced litter interception ability (about 1/6—1/5) and soil water
storage ability (about 1/6) in the growing season, thus enhancing its function of precipitation regulation and
soil water conservation. So full release cutting is a more suitable management mode of temperate zone
climax vegetation in northeastern China restoration.

Key words: “planting conifer and preserving broadleaved tree” stand; existing amount and composition of

litter; litter interception; soil water storage; release cutting intensity
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Fig. 1 Monthly average litter volume (a) and dynamic process of litter

(b) during growing season of “planting conifer and preserving
broadleaved tree” stand under different release cutting
intensities in Changbai Mountain
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Fig. 2 Water holding process of non-decomposed layer (a), semi-decomposed layer (b) and total amount (c) of litter in “planting conifer and preserving

broadleaved tree” stand under different release cutting intensities in Changbai Mountain
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Fig. 3 Water holding process of coniferous (a), broadleaved (b), branch (c) and reproductive body (d) in the litter of
Korean pine forest under different release cutting intensities
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Fig. 4 Monthly average maximum water storage capacity (a), maximum interception capacity (b), and effective interception capacity (c) of litter in

PCPBT stand under different release cutting intensities in Changbai Mountain
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Tab.2 Monthly average soil water storage in growing season of PCPBT stand under different
release cutting intensities in Changbai Mountain (tha™)
o B H
+58 2 /em

CK LT MT HT FT
0~10 326.37 +£ 10.96ABa 340.30 + 34.86ABa 317.66 +0.33Ba 323.06 + 32.64ABa 360.92 + 15.20Aa
10~20 285.34 +7.53Ab 285.95 + 18.05Ab 226.54 +34.70Bb 281.49 £ 34.7ABa 297.04 £59.07Aa
20~30 243.19 +32.05BCc 291.74 £ 21.88ABab 211.63 £21.64Cb 288.52 £ 52.25Ba 349.54 £20.11Aa
it 854.90 + 42.33B 918.00 + 43.30AB 755.83 £27.45C 893.07 + 41.92Ba 1 007.50 = 86.46A

AR KE FREFRRA R G R M2 57 82 (p <0.05), REF/NG FRER IEARZE 2 122 7 2 2% (p <0.05).
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Fig. 5 Dynamics of the maximum water storage capacity (a), maximum
interception capacity (b) , effective interception capacity (c) of litter

and soil water storage (d) in PCPBT stand under different

release cutting intensities in Changbai Mountain

AR, & b EE I ST R B (3.49%0), H RPN
0.742. THREIA A& B 22 B ARG KR KM
R CRRE R 53.7%), Z KRR, HRYE

K. AT, 2EINE 26 F)a, AR d
BENTEMRZ, T CL R et A o 000 3 1“4 fR il 40
FAMR LR AR DLLLHR (5 AR5 Bt R VR AR o ST
Foft 2HL SRR R PR AR A0 S i 9 0 1 v P R R
B E AR RGN T 8.4 1%, R K
el PR VA BRI T 24 2/3, ELR3G I0 oK 43 it J2 1O
VR . TR RS B M LAY R R
AN EY RS, 0 IR R E RS T
2/3CH] 1a), MUY B K . B4k, 1
VEMA A R A T AR R RIR S 0 R R

R3 OABEYFOKENSRZEYERUR RN Z S E TS

Tab. 3 Stepwise regression analysis of litter water holding capacity, litter properties and treatments

- VAT PIRFAE
=7
R NP BA PA  ULA TLA LL NWR MWCR A R’ p
MWC  0.249” 2,651 0.549° 0.0036™"  —12.098"" 0944  <0.01
MIC 1.162 1.229™ —-0.034™" 0.034™" -4.778" 0742 <0.01
EIC 1.098" 0.512" -0.025""  0.014™ 1.627 0.695  <0.01

TE: RIRAE0.057K - BB, TRIRTE0.01KF R, T RIRFE0.001 KT R 225 B . MWC. MICHIEIC/M AT ¥ Y e KK S K&
A B E &, RABGILE SR, NP A L, BARUCE, PANEIIAE, ULAJ L5 if)2 &, TLAREY) A&, LLVHEDZ )RR,

NWRAHHE) AR & 7K 3, MWCRATHED BRFK . TIE.
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Tab. 4 Stepwise regression analysis of soil water holding capacity and physical properties of soil and litter

VA TE AN 3R R P TR
132 /em
LI TLA LL MWC MIC BD USP SP ST el R? P
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10 ~ 20 ~5.766™ 384.850" 0.171  <0.01
20 ~ 30 16.809° 5.013" 6246 4.056°  —102.864 0.265 <0.01
0~30 15.163™ 660.718"™ 0.076  <0.01
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