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Seasonal variation in the root biomass of Pinus hwangshanensis along an
altitudinal gradient in Wuyi Mountain™

YANG Fuchun"**, GUO Binggiao"**, SUN Jun"*’, FAN Ruirui"**, SUN Mengke"**, CHEN Xiaoping"

> GUO Yingrong®, YUAN Rongbin*, CHENG Lin*, ZHONG Quanlin"** & CHENG Dongliang">*>"
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* State Key Laboratory Breeding Base of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

* District Management Bureau of Jiangxi Wuyishan National Nature Reserve, Shangrao 334500, China

PA'stract] Understanding the seasonal variation in root biomass (root diameter less than or equal to 5 mm) of Pinus
hwangshanensis would provide a theoretical basis for the sustainable development of P. hwangshanensis forestry in China.
In the natural habitat of P. hwangshanensis, five investigation sites along an elevational gradient from 1 000 m to 2 000 masl
(meters above sea level) were established at 200 m intervals. The root biomass of P. hwangshanensis, along with the diameter at
breast height (DBH) and plant height (H), were measured seasonally at each elevational site. We found that the average annual
biomass of small roots (4 < 2 mm) and medium roots (2 mm < d < 5 mm) was 158.76 g/m’ and 4.68 g/m’ respectively. The fine-
root biomass and medium-root biomass of P. hwangshanensis changed significantly along the elevational gradient. The fine-
root biomass of P. hwangshanensis did not change from season to season. At each site, however, the medium-root biomass
varied significantly across seasons, with higher biomass observed in winter than in all other seasons (P < 0.05). In summary,
the fine-root biomass and medium-root biomass of P. hwangshanensis varied significantly along the elevational gradient; the
biomass of fine and medium roots showed divergent seasonal variations, suggesting that different seasonal growth mechanisms

occurred between the two root types.
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RO AT T AIF9E. T20144F12 73 F120154F38 | 67 . O X4
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Table 1 The basic characteristics of Pinus hwangshanensis sites along elevation gradient

e b LA A RN

/E’%&*?E Stand characteristics of Pinus hwangshanensis Basic characteristics of soil
evation

gradient B A W RRlifE T 2k Total C 4% Total N 47 Total P
(h/m) Forest canopy closure Dens1t7y Average DBH  Average height pH (wimg g") (vt/mg ) (wimg g")
(/%) (n/hm™) (D/cm) (H/m)

1200 86.67 +3.33a 717.25+65.08c  23.99+0.79a 16.19+£0.46a  3.90=0.09b  98.75+ 1.60a 5.84+0.07a 0.19£0.01c
1400 86.33 +3.18a 1991.12 £256.7a  14.25+0.36b 13.29+0.21b  3.94+0.04b  77.02+527b  420+0.19¢c 0.15+0.0lc
1600 90.33+£0.33a 1533.36 £370.9b  14.53 +£ 0.40b 10.49 = 0.16¢ 4.13+0.09ab 9742+ 6.78a 574+0.38a 0.27+0.03b
1800 60.00 = 5.77b 417.29 £130.98c  14.84 + 0.69b 6.22+£0.20d  420+0.06a  66.66+ 1.22b 5.03+0.09b 0.27+0.01b
2000 49.67 + 0.33¢ 525.00 + 160.73¢ ~ 13.17 + 0.66b 476+0.14d  436+0.02a  76.76 = 2.96b 576+0.17a 0.43+0.02a

[RI B AN ) 7Bk 3R 7R 22 57 1 3 (P<< 0.05).

Different letters in the same column meant significant difference at 0.05 level.
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Table 2 Fine or middle root biomass in different season at 0-10 cm depth

236 WtEH F 1119

AL BN . BAAER N1 600 mib & . FZA AR AR
HREETE. ET (P<0.05); 1800 mibfk, & Z=3 iR
A R TR R (P<0.05) (52).

220+

100

Spring Summer Autumn Wi;lter
El ERENBERRAES THIEREENEL.

Fig.1 Changes of fine root biomass in different seasons along the
elevation gradient.
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T
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Fig. 2 Changes of middle root biomass in different seasons along the
elevation gradient.

3.3 HRFPIRIEZ T TEFAE

IR S PR 2 B EN T 25, Hp#kZE
1400 mAb £ K LB AT T73.5, 4221 600 mAk /N E H
F6.02 (K3). fELZMAEZ, 1200 m, 1 800 mik 4R 5
M, AT 400 mig A 4R 5 (P <
0.05) ; W7 A KN, EEMMR PR LEE b iE, 0
TR IAITE B2 R (P> 0.05) ; PR HLIX (k<
1600 m) F IR SRR L TC & 25, (BB E & T e
TR HLIX (4K =1 800 m) (P <0.05). X & WHTEA [FVE K B

#: 2= Spring H 7% Summer FkZ Autumn 2 7% Winter
Z= HRRAEYE PRAEY S WRAY R PRAYE AREY S PRAYE WREYE PRAYLRE
Season Fine root Middle root  Fineroot Middleroot Fineroot Middleroot Fineroot Middle root
biomass biomass biomass biomass biomass biomass biomass biomass

SEHIE Mean value (m/g m™) 162.79 5.64 160.29 4.82 156.21 3.28 155.78 4.98
HrifETR Standard error 6.42 0.18 7.12 1.44 5.61 0.10 5.44 1.14
A 5 Z 8 Coefficient of variation (CV/%) 6.83 5.43 7.70 51.80 6.22 5.04 6.04 39.53
43 Lt Percentage (P/%) 97.00 3.00 97.00 3.00 98.00 2.00 97.00 3.00
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Fig. 3 Changes of fine and middle root biomass ratio in different seasons
along the elevation gradient.
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