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Effects of strip harvesting on species diversity of undergrowth in bamboo

( Phyllostachys edulis) forest
ZHAN Meichun, GUAN Fengying” , YAN Yingjie, ZHANG Meiman, ZHENG Yaxiong

Key Laboratory on the Science and Technology of Bamboo and Rattan, International Centre for Bamboo and Raitan, Beijing 100102, China

Abstract: The increase in costs and the decline in profits have seriously affected the economic benefits of bamboo forests
and bamboo farmers’ enthusiasm for production. It is imperative to study new management techniques and methods of
bamboo forests. By controlling the cutting width and harvesting area, we observed the five different widths (3 m, 5 m, 8 m,
12 m, and 15 m) strip harvesting bamboo forest in the state-owned forest farm of Yixing in Jiangsu Province after one-year
recovery period. The response mechanism of species diversity characteristics to the width and recovery state of bamboo forest
were analyzed. The results indicated that (1) there were 110 species of 95 genus in 53 families of undergrowth species in
the study area (76 species of shrubs of 64 genus in 37 families and 34 species of herbs of 30 genus in 18 families) , such as
Rosaceae, Compositae, Euphorbiaceae, Rubiaceae, Liliaceae, Labiatae, Gramineae, and Verbenaceae. (2) The species
richness decreased with the increase of canopy density of bamboo forest. The harvesting significantly promoted species
richness (especially woody plants), with the most increased species in the 8 m and 15 m width plots. (3) The strip
harvesting promoted the species diversity of undergrowth, but reduced the species uniformity. The Shannon-Wiener index,

Simpson index and Gleason species richness of the 8 m and 15 m width plots were better than those of the sample plots. The
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species evenness of undergrowth in the five width strips plots were smaller than that of the sample plots. The keeping plots
had higher species evenness than the cutting plots in the same width plot type. (4) Harvesting operations significantly

promoted the biomass of undergrowth in 8 m and 15 m cutting plots, but had no significant effects on the keeping strip plots.

Key Words: bamboo ( Phyllostachys edulis) forest; strip harvesting; species diversity; biomass; human disturbance
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Table 1 Geographic information of plots
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Fig.1 Recovery process of bamboo forest
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Table 2 Plot numbers and recovery situation of undergrowth
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Table 5 Undergrowth biomass

A R/ (g/m?) 2/(g/m?) M/ (g/m?) Mt/ (g/m?)
Code Roots Stems Leaves Total
3C 13.34 14.25 13.91 41.50
3K 14.80 12.18 12.90 39.89
5C 9.80 13.44 15.36 38.59
5K 11.55 13.89 16.78 42.22
8C 27.32 20.09 31.58 78.99
8K 12.48 10.43 13.76 36.67
S1 18.79 12.36 10.86 42.01
12C 34.40 16.53 33.53 84.46
12K 38.83 10.83 41.04 90.69
15C 63.80 15.15 38.55 117.50
15K 38.77 11.59 32.02 82.37
S2 33.19 15.30 38.11 86.61
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Table 6 Correlation and factor analysis of undergrowth and canopy closure

B YR Wi IS FA] £
Number of undergrowth Richness Coverage Canopy closure
& Number of undergrowth 1
WyFP =5 BE Richness 0.381*" 1
¥ Coverage 0.681** 0.335*" 1
ABHIEE Canopy closure -0.346*" -0.206 " -0.310"" 1

s FEEE (XU Ay 0.01 B AHSCHE R 3 5 « ZE BB OO o4 0.05 B AHSGME 2 Yo 74 0.391,KMO 24 0.679

R7T REELEMTHSHEEBXEST

Table 7 Correlation analysis of cutting work and species diversity

Shannon- Si Pielou 154 Gleason P F
e 52 FEHL kL FEHBIETRY  wiener 482K H' o N U EEEREOD,
. . . ¥ D B E .
Width Cutting frequency Areas Shannon-wiener . X . .  Gleason index
. , Simpson index D Pielou index E
index H D,
FEHLTERE Width 1
FEHEL R Cutting frequency -0.463 1
FEHBTHI AR Areas 0.327 0.314 1
Shannon-wiener ¥$%% H'
Shannon-wiener index H’ 0.134 0-136 0.347 !
Si SR D .
impson 440 0.161 ~0.414 ~0.086 0.834 " 1
Simpson index D
Pielou 5] FEH84 E .
felou K21 AL 0.626" ~0.772°** -0.194 0.371 0.706" 1
Pielou index E
Gleason ¥ =& B85k D,
-0.463 0.620 " 0.486 0.538 0.120 -0.556 1

Gleason index D,

o 7EEAFREE OB S 0.01 B MEOGHE W3 5« 76 BARRE (BU) 2 0.05 A, HHIOGHE i 3%

4.3 AW 5P 2R SR ARV AR P ETHE

S b TLIR B4 B AT MR T AL A ) i S Rk AR PN 2 R AOGSC R X AT B AR AR 8

A=Wy B3 B A )
oF L T RN A S AN S

A ISR U, 3R 8 R AEY i S AR LA T A 2 IR AN OC, SRAII K

®8 EWMEESRMEWLBRXMEDNT

Table 8 Correlation analysis of cutting work and biomass

Wit FE Hb G SRR R 4t T R
Biomass Width Cutting frequency Areas
Yt Biomass 1
FEHLSE R Width 0.743** 1
HBYX Cutting frequency -0.339 -0.463 1
FEHLTAI AR Areas 0.292 0.327 0.314 1

o FEEARIE () 29 0.01 B 1R B 3%

ZEE AT LIRS BAT MO N AR ) A 2 R R AR A 25 2R R B DU R AR (1) fF5E X
BT T R I g B s AR AR SR AT B S R, 7R Wb i MR B AR AR X S 2
B AU O s AR R0 DU A (Bl AN ) MIORASRL (B ) 3, WIS K B ( Paederia scandens) |24
( Lonicera japonica) 1117 ( Rubus corchorifolius) /W& EEF ( Piper arboricola) 3% 8 ( Rubus hirsutus) 7 KW T
Bk ( Phyllanthus glaucus) 275 ( Dioscorea opposita) (4541 ( Trachelospermum jasminoides) | ¥ W ) %4 ( Ampelopsis
bodinieri) JMZ% ( Camellia oleifera) .55 ( Camellia sinensis) \ZLAMR ¥ ( Lysimachia fortunei) \$Z#Z( Smilax china) 75

LRAELH(Carex breviculmis) %5, (2) MRT LG ZREPEA BN AH A T HEAE S I 18] N 42 BE T A b 22
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