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Spatial distribution and seasonal dynamics of fine roots of

Castanea mollissima

XIE Mingming, GUO Sujuan, SONG Ying, ZHANG Li, SUN Huijuan

(Key Laboratory for Silviculture and Conservation of the Ministry of Education, Beijing Forestry University, Beijing
100083, China)

Abstract: To confirm the spatial distribution and seasonal dynamics of fine roots in the non-timber forest prod-
ucts breeding and cultivation practice base for Castanea mollissima (chestnut) of Beijing Forestry University in
Qianxi, Hebei Province, the monthly dynamics and spatial distribution characteristics of fine root length density
and dry weight density in a six-year-old chestnut plantation for the 0-20, 20-40, and 40-60 cm soil layers
were studied using the soil coring method. Soil cores with a diameter of 8 cm were taken each month during the
growing period (from April to October) about 50 and 100 em away from the chestnut tree stem. Results showed
that the fine root length density with a monthly average value of 1 274.9 m-m™ had two growth peaks. Com-
pared to the previous month, June and October both had significant difference (P <<0.05), which increased
203.0 m+m~ and 524.6 m+m™~ separately. The fine root dry weight density had a monthly average value of
184.7 g m™ and two growing periods from April to June and from September to October. The fine root dry
weight density in October was 39.5 g-m™ higher compared to that in September (P<<0.05). The value of the
fine root length density and dry weight density reached a maximum and changed with the seasons most notice-
ably in the vertical direction of the 20-40 c¢m soil layer (P<<0.05). Also, the fine root length density and dry
weight density in the horizontal direction about 100 ¢cm were greater than those about 50 em (P<<0.05). This
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study indicated that spatial distribution and seasonal dynamics of fine roots likely resulted from spatial soil
properties and the growth rule of C. mollissima. [Ch, 2 fig. 2 tab. 36 ref.]
Key words: cash forestry; Castanea mollissima; fine root; length density; biomass density; spatial distribution;

seasonal dynamic
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Table 1 Physical and chemical properties of the soils at the experiment site

ERRElem  FE/(gon)  BALBUE pH L AHUR (gokg) WA (mgkg) AR (mgkg!)  HECHN (mg-kg)

0~20 1.51 43.07 6.48 6.11 51.42 22.53 157.61
20~40 1.42 46.37 6.68 6.55 46.55 18.72 125.51
40~60 1.47 44.41 7.59 5.56 38.85 16.58 123.12

12 MRAE

121 AR ABRAE WFSER RN TR A 6 4R AR, Mo AEAR S N 2 m x 3 m(BRHE N 2 m,
FTHON 3 m), PIRE 24 m, PRIHIAR 6.6 em, SR AR GR A B . AEATIT XN BEEL 3 4> 40
m x 40 m FYARAERL, BEPEARIMEAR (FE AT B i R 27 AR A A1 Bk - B SRATEZEMR Bk, +
BNtk 8 em, F 2016 4F 4-10 A A K ZEN, #H 10-15 H LA 3 #k-FEH, DIFEA S hL, &R
PURGAE 4 A5 g BOREIX, BEA T 50 em, 100 em ZRB5HCEE, 0 3 2 (0~20, 20~40, 40~60 cm) Uk .
I 6 A, it 7 KRR

122 AR A4 AAEREG Jefe/K PR, 205 Kbk, i 100 Hffi AR R 5 5o, R
Wo ABEIER MGG MR R K07, K EAAR<2 mm PR R IE AR . SR 585 Ve AR 2 ke
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{11 SPSS 20.0 B AFBEATBAE Gt 20 M, SR T H N 3R U5 22 73 #r (one-way ANOVA) I Duncan 3 FEAA
Al R IR . AR B 08 22 e AN TR A 03 9 22 e, T Excel 2007 47 B A
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M\ 4-10 F A 5 20 AR AR 2% B AR G 2% 5 I RO Bk B (R 2), BEE R 2 AR L, AIRAR K%
AR J5 k5 R 4 SR AR I W A A Fa HA L 7E 0~60 em )2, MANARMR K R K 3 824.6 mem”, I
H 20~40 em + 2, AR LK B0 43.03% ., AR Y SR T 5 T AE 0~60 em 12 Ny 554.2
g-m”, SRR E AR, 7E20~40 cm H)E 0 RERZ 0, SRR T R Y 45.35% ., 4R
R A 28 P AR I 5 3 1) e KA 38 S BRLE BE AR T 100 em &b 1) 20~40 em )2, Jr 22000 BE £
JE I, AR A AR K 28 R AR T i 1 AR Ak 25 S B 3 (P<<0.05) .
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Table 2 Spatial distribution characteristics of fine root of Castanea mollissima

. M % B2/ (m-m™) R & 2/ (g-m™)
T2 HE fem
50 cm 100 cm 50 cm 100 cm

0~20 1352.8 £823a 1 174.7 £ 65.0 b* 1944 + 10.5 a 141.4 = 9.7 b*
20~40 12465 +76.4 a 2 044.6 £ 124.3 a* 211.8 £ 14.7 a 290.8 + 18.4 a*
40~60 824.0 £72.5b 1 006.9 + 98.3 c* 1402 + 84 b 129.7+73 b

VL BUE A B ARHERE o RIS [E/NG PR3 [ — SR 6] 2 4 Al 22 55 5 3% (P<<0.05), * Feom A [R] )2 B T AN [
R AR 25 5 3 (P<<0.05)
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RRBI(E2): FEMFEMEEL, X 2 A 7K V-BE B0 A0 AR AR 2 5 25 5 0 3%, 0 20 AR 19 4R 5 2 % 5 B
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(AR fb B R B iR, L 100 em b1 20~40 em = J2 o 4 AR AR K 25 3 RIAR 0 42 2 8 B ks LAt 2 (P<
0.05), TMi7E 50 cm Ak, 0~20 em 4 )2 F1 20~40 em +)Z I 4IR 22 AN &2,
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SERME Y 12749 mem”, g 10 H QMR KR ER K, 4 AR E R/ REEEKED, 41
RARKZ A 2 kAEK &S, 2530E 6 AR 10 H, 10 AMKEZL, N 524.6 m-m™,

ME T AT LIE e 20~40 em + )2 M AIAR AR % B = B Ak e W f o 73X — L2, BEA T 50 em
A1 100 em 20 F) 4 AR 25 B2 1 2= 95 M AR AL 2 (P<<0.05), HENT L@ AME . 7EFER T 100
em Kb, AARARAC 2 A B KA R BEAE 10 ], H B3 THAS Ay (P<0.05), fH/MEZE4 H . e
BT 50 em b, AARARK SRR R IRAE S A, B/MEWRBITE T H o Jr 250 rai SRRk 5 g
AR Z R, B 6 =R AR, A8 E& T HAA £y (P<0.05),

R T 50 em b, AIARAMR K S E RO EhAE L, 6 A RN AR K ok, H B KT HAbL A H
(P<0.05), 77 H, WM EKHEEAEN TR, Mo il 17 9044 m-m™, FER T 100 cm 4, 4
FRAR K 25 B 1 A8 AU AS [R] T BE A 50 em bR, 767 AR 10 HF 2 B K mig, Hd 10 H 4R R K % 5
Ko HZERY: 10 A HRAR % B 0 2 KT HAth A /7 (P<<0.05),
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Figure 1 Seasonal dynamics of fine root length density of Castanea mollissima at different locations
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Figure 2 Seasonal dynamics of fine root biomass density of Castanea mollissima at different locations
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