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W Forest gap plays an important role in optimizing and adjusting the structure of plantation. However, researchers
are not clear whether the gap size affects mass loss, or which gap size contributes more to litter decomposition. This research
set up a field litterbag experiment to study the effects of different forest gap size on mass loss of Pinus massoniana (Pm) and
Cinnamomum camphora (Cc) leaf litter. The Pm plantation was thinned to establish seven different gap sizes (G1: 100 m®, G2:
225 m*, G3: 400 m°, G4: 625 m*, G5: 900 m*, G6: 1 225 m*, G7: 1 600 m®); closed canopy was used as the control. The results
showed 1) the forest gap size had significant effect on mass loss of Pm and Cc, with the & value of Olson decomposition model
as G4 > Gl > CK > G2 > G3 > G5 > G6 > G7 in Pm, and G2 > G4 > Gl > CK > G5 > G6 > G7 > G3 in Cc. Compared with
small and large forest gaps, those of medium sized (G4) promoted the mass loss rate of Cc and Pm. 2) In both Pm and Cc, the
mass loss rate (per 30 days) first increased and then decreased in the 90-day period. After one year decomposition, the mass
loss rate in 3 mesh sizes was 0.04 mm (35%) < 0.5 mm (43%) < 3 mm (51%) in Pm, and 0.04 mm (42%) < 0.5 mm (49%) <3 mm
(60%) in Cc. The 95% decomposition time was 3.6 years for Cc and 4.35 years for Pm, showing a higher mass loss rates (per 30
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days) in Pm than in Cc. The results indicated that forest gap size has significant effect on mass loss rate of Pm and Cc leaf litter.

In reconstructing low-function forest, we can take advantage of medium-sized gaps and introduce native broad-leaf tree species

Cc to accelerate nutrient cycling and maintain the soil fertility of Pm plantations.

[@m mass loss; litter decomposition; forest gap; Pinus massoniana; Cinnamomum camphora, Pinus massoniana

plantation
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Table 1 General characteristics of the sampling plots in Pinus massoniana plantations of different gap size

e TR

TR E RS FNE ¥/ S ik Wi

Foj:kfﬁgap Are;ﬁ(ﬁ}mz) pH TC , TN } Bulk deniity Maximum moistlire capacity  Altitude Slope A%preﬂc "
(wigkg’) (wigkg') (w/g cm”) (wigkg’) (h/m) @)

AR ¥R CK 46+02 1377+4.08 0.66 +0.22 1.41 +0.04 363.0 + 54.7 427 23 SE
Gl 100 41+0.1 10.67 +3.99 0.60 +0.21 1.40+0.14 435.5+40.3 423 24.5 SW
G2 225 42+03 12.05+3.51 0.58 +£0.12 1.20 +0.09 393.7+31.9 438 26 SE
G3 400 42+02  10.90+0.76 0.56 +0.06 1.28 £0.08 394.1 £ 65.1 408 23.5 SE
G4 625 41+0.1 10.24 + 1.47 0.53+£0.15 1.35+0.11 326.1 £68.2 424 24 SE
GS 900 43+02 1244+121 0.67 +0.12 1.41+£0.11 388.1 +75.1 441 21.5 S
G6 1225 44+03 16.58+1.54  0.60+0.05 1.31+0.17 416.2+32.9 418 27 SE
G7 1600 4.0+0.1 9.10 £ 1.37 0.53£0.12 1.29+£0.26 326.6 £21.1 430 26 SE
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Tab 2 Initial value of components of Pinus massoniana and Cinnamomum camphora (mean + SE)

L7k C N DOC
Species (wigkg") (wigkg") (wigkg")
ILEEFA Pinus massoniana 455.00 £ 16.83  13.36 + 1.03 15.22+£2.27
t Cinnamomum camphora ~ 554.55+19.14  36.01 +2.61 40.34+3.17

DOC/C C/N e FHEES
(/%) Lignin (w/g kg Cellulose (w/g kg™
3.34+0.23 34.06 301.07 £ 16.37 216.17 £ 19.59
6.74 +0.48 16.61 214.05 + 3.61 189.90 + 25.51

R3 TR HEMREREEEY S BB THRE6/C)

Table 3 Daily average temperature of different sampling date in different forest gaps (6/ C)

17 Feb.2014-17
May.2014

17 May.2014-17
Aug.2014

17 Aug.2014-17
Nov.2014

ViNz 17 Nov.2013-17 17 Dec.2013-17
Forest gap Dec.2013 Feb.2014

CK 12.21 £ 0.82Ad 8.75+0.82Ae
Gl 12.56 + 0.94Ad 9.04 + 1.11Ae
G2 11.53 £ 1.23Ad 7.90 + 0.29A¢
G3 11.80 + 1.84Ad 8.61 + 1.34A¢e
G4 12.53 + 1.46Ad 9.40+0.92A¢
G5 12.02 £ 1.27Ad 8.64 +0.82Ae
G6 12.82 + 1.28Ad 9.05 + 1.26Ae
G7 13.11 + 1.36Ad 9.34 £ 0.35A¢

15.96 £ 1.92Cc
17.90 + 1.12ABc
17.49 + 0.96ABc
17.88 £2.21ABc

19.02 + 1.27A¢

16.96 + 1.92Bc

19.04 + 1.43Ac
16.83 = 1.11BCc

23.20+ 1.21Ca
24.69 + 0.12ABa
24.65 + 1.34ABa
24.68 + 1.46ABa
26.02 + 1.37Aa
27.08 £2.61Aa
26.61 = 1.25Aa
23.36 + 1.82Ca

20.15+ 1.22Bb
20.93 + 1.54ABb
20.69 + 1.17ABb
22.23 + 1.19Ab

22.34 £ 1.67Ab

22.33 £0.76Ab

22.09 + 0.82Ab
20.59 + 1.12ABb

AFKRE FrEFOR ARG Z )22 5 35 (P <0.05) , A F/ING FREFR IR R 43 fif B Be 2 8] 22 5 ik 35 (P <0.05) .

Different capital letters indicate significant difference among forest gaps of different size (P < 0.05); different lowercase letters indicate significant difference
among different decomposing stages (P < 0.05).
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Fig. 1 Rainfall of different months in the sampling plantation.
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Table 4 Soil water content of of forest gaps of different size on the sampling dates (r/%)

17 Feb.2014-17
May.2014

17 May.2014-17
Aug.2014

17 Aug.2014-17
Nov.2014

ViNzil 17 Nov.2013-17 17 Dec.2013-17
Forest gap Dec.2013 Feb.2014

CK 14.69 + 1.11Cab 12.96 + 1.32Cb
Gl 16.23 + 1.66BCb 15.93 + 1.85Bb
G2 17.50 + 2.14Bb 17.17 + 1.63ABb
G3 21.25 + 1.98Aab 18.23 + 1.37Aab
G4 19.84 + 1.66ABb 16.20 + 1.29Bc¢
G5 21.75 £ 2.17Ab 17.24 +£2.34ABc
G6 19.93 + 1.92ABab 14.47 £ 2.01BCc
G7 19.05 +2.42ABa 14.96 + 1.25BCb

15.25 + 1.45Bab
15.60 + 1.85Bb
16.87 = 1.71ABb
15.21 +£2.35Ba
18.88 +2.29Abc
17.27 +2.51ABc
17.26 + 1.68ABb
16.23 + 1.97ABb

16.56 + 1.45Ba
19.05 + 1.43ABa
22.60 + 3.74Aa
21.28 + 3.45Aab
22.23 +2.43Aab
22.14 + 1.38Ab
20.60 +2.03ABa
19.59 + 1.84ABa

17.15 + 1.45Ca
20.84 + 1.93Ba
20.88 +2.77Bab
24.11 £ 1.92ABa
2528 +2.72Aa
25.63 £3.43Aa
21.22 £ 1.96Ba
18.75 £2.76BCa

ARG FEFR R ARG Z [0 2 5 135 (P <0.05) , AR/ING SRR IR R 43 i B Be 2 7] 22 5 i 35 (P < 0.05) .
Different capital letters indicate significant difference among different size of forest gaps (P < 0.05); different lowercase letters indicate significant difference
among different decomposing stages (P < 0.05).

£S5 AESBHBRDRMMBEAEHRERKEE (V/g30days™)

Table 5 Mass loss rate per 30 days of Pinus massoniana and Cinnamomum camphora leaf litter (V,/g 30days")

on e LM Pinus massoniana fi Cinnamomum camphora
Decomposing stage 3.00 mm 0.50 mm 0.04 mm 3.00 mm 0.50 mm 0.04 mm
0-30d 0.65+0.12ABa 0.54 +£0.11Aab 0.50 £ 0.15Ab 0.83 £0.31Ba 0.79 = 0.11Bab 0.67 £0.12Ab
30-90d 0.74 £ 0.12Aa 0.63 + 0.17Aab 0.55+0.11Ab 1.37+0.12Aa 0.94 + 0.14Ab 0.71 £0.13Ac
90-180 d 0.53 £ 0.16Ba 0.37 £ 0.12ABb 0.34 £+ 0.09Bb 0.48 £0.14Ca 0.39 £ 0.12Cab 0.32+0.07Bb
180-270 d 0.47 £ 0.18Ba 0.36 + .0.17ABab 0.32 +0.14Bb 0.47 +£0.08Ca 0.36 + 0.04Cab 0.23 £0.11Cb
270-360 d 0.28 £0.13Cb 0.24 +0.02Ba 0.16 £0.01Ca 0.36 £ 0.11Ca 0.31 £0.13Ca 0.23 £0.11Ca

ARG FAE R R AT BEZ ) 25 22 57 (P <0.05) , RFEIVNGFZREFRRFFLEZ B2 5 (P<0.05).
Different capital letters indicate significant difference between different decomposing stages (P < 0.05). Different lowercase letters indicate significant
difference between different mesh size of litter bags (P < 0.05).
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