PG R Be 24 2023,38(2): 8-16
Journal of Northwest Forestry University

doi:10. 3969/j. issn. 1001-7461. 2023. 02. 02

HMBMEAGZARRREIALIRAREVDEMESEE

/RGP -

(1. 1R KRB R, i P97 81001652, B ZEAR AN EUR) 75 i 5% P e 8 28 248 R GU IR 23 0E A W F 58 v . 55 9 5119 813100)

H EAFSEEREWMAL5.10,15.20.25 FEFHAIRAF LTS, %Jﬂ#ﬁ’«%ﬂximﬂi%
A, M 0~20.20~40.40~60.60~80.80~100 cm & L ER E @R AN E LMW B L E R
kK hkaR REBREEFBRKREEGLEF, BREAN.20FLFTHAIHKRALS~T cm AR
(65.63%).3~4 m BHAELBLIBYDOFARAERR, AL EG TR AN RBGRS; FHAL
HAEMEREEEN)HAE0~60cm LB, E@ARE 6 73.20%~76.92% , L R ARG k538 K 2
WBRAR MERRAARBHE M, 0~60cm L EREAARBZEFARKEE L E T 80.42% A=
76.71%,60~80 cm # £ & & 8. 79 % A= 10. 27%,80~1oo em 89 £ & B 10.78% A= 13.01% ; H 4
AIRAMEZE LWE K AR READREEFR KT EY @RS G XM X @83
RDA AT AR LEATE T  LBEA KRS PHRBERKERE REABOREEZ LEAOREZFEMX,
5 A3 pH BB T2 RAX. BFRIAA, AHA TR R A8 69 38 KB %76 iR B X . 1 Bl Ak
HEMAIHREES AN EFEANBELR T 2EBEXLR,.ELESEARTREARE SR EFN
ME; FHAIKRLE 20a/s, THITHELE AR BWREET RREELABELAEASHE,

KW FHA LM IR TR mAR S A 5 T S 45 42

FESEKSS718. 42 Mk tRERD A MEHS:1001-7461(2023)02-0008-09

Fine Root Biomass and Morphological Characteristics in Populus cathayana Plantations at

Different Ages Along the Eastern Margin of the Gonghe Basin
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Abstract: Five-,10-,15-,20-,and 25-year-old P. cathayana plantations in the east edge of Gonghe Basin in
Qinghai Province were used as the research objects to examine the fine root biomass and morphological
characteristics. The soil coring method was used to collected fine roots. Relative data were measured, such
as fine root biomass, biomass density, specific root length, specific surface area, root surface area density,
and root length density at different soil depths of 0—20,20—40,60—80,and 80— 100 cm,from which the
differences were analyzed. The results showed that the arbors of 5—7 c¢m diameter class (65.63%) and 3—
4 m height class (34.38%) figured most prominently in the 20-year-old P. cathayana plantation,and they
were greatly higher than those of the other four stands. The biomass density of P. cathayana plantation
mainly distributed in the 0—60 cm soil layer,accounting for 73. 20% —76. 92% of the total fine roots,and
its value went up with the forest ages. With the increase of forest ages, the root surface area density and

root length density in 0—60 cm soil layer accounted for 80. 42% and 76.71% of the total,60—80 cm soil
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layer for 8.79% and 10. 27 % ,80—100 cm soil layer for 10. 78% and 13. 01%. The biomass density, specific
root length,specific surface area,root surface area density and root length density of P. cathayana planta-
tion increased with forest age. Redundancy analysis (RDA) showed that soil potassium ion,soil water con-
tent and forest age were positively correlated with root length density.root surface area density and specific
surface area,but negatively correlated with soil pH and nitrate ion. The study indicates that the root system
of P. cathayana plantations will gradually grow to the deep layer with the forest ages. The difference of
fine root distribution in P. cathayana plantations with different ages implies that the patterns of communi-
ty underground distribution are different. Researchers must further explore the mechanism of distribution
differences in future. After 20 years of growth,the P. cathayana plantations can be moderately tended to
promote the growth of fine roots and maximize its ecological benefits.

Key words: P. cathayana plantation; restoration age limit; fine root distribution; morphological character-

istics
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Fig. 1 Soil physical and chemical properties
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Fig. 2 Tree diameter grade structure of P. cathayana

plantations of different forest ages
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Fig. 4 Vertical distribution of fine roots biomass density in P. cathayana plantations of different forest ages
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Fig.5 Fine root morphology of P. cathayana at different ages
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Fig. 6 Double sequence diagram of redundancy analysis of fine root index and environmental factors of

P. cathayana poplar plantations of different ages
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