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Effects of stand density on root growth of intercropping Phoebe bournei in near-mature Chinese fir forest
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Abstract: [Objective] In order to study the effect of stand density on the root growth of interplanting Phoebe bournei in the multi-
layer forest of Phoebe bournei. [ Method] by measuring the root biomass, fine root morphological characteristics and soil physical
properties of Phoebe bournei in different soil layers under different Chinese fir stand densities, the root distribution, average root
diameter and soil water holding capacity of Phoebe bournei in different Chinese fir stand densities were analyzed and compared.

[Result] Under the same stand density of Chinese fir, the root biomass of Phoebe bournei increased with the deepening of root
distribution in vertical soil layer. In the appropriate Chinese fir stand density, with the increase of Chinese fir stand density, the biomass
of Phoebe bournei decreased first and then increased. Within the appropriate Chinese fir stand density, different Chinese fir densities
have little effect on soil physical properties such as soil bulk density, soil maximum water holding capacity, soil capillary porosity and
soil non-capillary porosity, but in general, the soil water holding capacity and nutrient supply capacity are improved to a certain extent,
and the soil is improved to a certain extent.

[ Conclusion] under the premise of reasonable control of stand density, the construction of Chinese fir and Phoebe bournei multi-
layer forest can increase the distribution of forest roots and effectively improve the water holding capacity of forest land, thus providing
a scientific basis for the healthy development of Chinese fir and Phoebe bournei multi-layer forest ecosystem.
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Table 1 Two-way ANOVA of the effects of upper stand density and soil depth on root and soil physical properties of Phoebe

bournei.
F

S HHE

Factor df HREAE BRARKE  FEREARE EBEARE  REREDE
EEHIHEE) 3 1.118 0.913 3.396*  5.064%* 1.418
Upper stand density

TERED

E_.RE( ) 2 0.716 1.209 1.222 0.044 13.525**
soil depth

ax 6 1.129 1.168 1.666 0.703 3.319*

E: MRRERIHEARNEZIMBR EZERKE (p<0.05) ; “*RRERIEFROZIMEEIREZEZRKTE (p<0.01) .
Note: In the table, * represents the influence of factors on the indicators reached a significant difference level (p<0.05); ** represents

the influence of factors on the indicators reached a very significant difference level (p<0.01).
32 LEMABERTIEREXNEFEIRASHIZFHNEZMAR
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40-60 cm LR R KAV ERIK, N 67.42 g/m’,
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Figure 1 Effects of upper stand density and soil depth on root distribution pattern of Phoebe bournei
¥: B 375, 570, 630, 810 A AHIMRE LEMSFEN 375 HIAB. 570 BR/AW. 630 BR/AB. 810 B/AW: AR/
BERRERENRAEMEEMRLZRER, AEAKIEERNEFEEER, FAREFRHREEMRREYEEMNF
W EER, ARALERERAFEEER (p<0.05) .
Note: In the figure, 375, 570, 630, and 810 represent the upper stand density of 375 plants / hectare, 570 plants / hectare, 630 plants /

hectare, and 810 plants / hectare, respectively. When different lowercase letters represent the root biomass of Phoebe bournei at the
same soil depth, there are significant differences between different stand densities. When different uppercase letters represent the root
biomass of Phoebe bournei at the same stand density, there are significant differences between different soil depths (p<0.05).
3.3 EEM D EE RARFF 5 7% =) AR L ZSHFERI R IR 5%

HIXUR R T Z 0 R (3R 20 W45, EEMD S LR F R AR, X EAER R B EAR R

WAARFRILH B S AR (p>0.05) o Hor, MRFZOIN AR R P EA A BERR (p<0.05) .
R 2 _LRARG BRAR P A0 AR S E RO B R 5 Z

Table 2 Two-way ANOVA of the effects of upper stand density and root order levels on fine root morphological
characteristics of Phoebe bournei.

m# el F
Factor df BARFHER
J:)%'%ﬁ%l%@ 3 1218
Upper stand density
L E0) ) 40,799
Root order level
axdb 6 0.385

E: MRRERIHEFHEWER EZERKTFE (p<0.05) ; “*RE{ERIHEFOZIMEEREZEZRKFE (p<0.0D) .
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Note: In the table, * represents the influence of factors on the indicators reached a significant difference level (p<0.05); ** represents

the influence of factors on the indicators reached a very significant difference level (p<0.01).

R4S F 2 AR5 %5 B B AR 7 o)t [ R AR T AR AE s vl 43 (B 20, XEFARFMRF R, B L2
RO BEEEREIN, MR T E AR BN B . T 1R, EEMRG RN 375 BR/A DR, 18 AR
RPHHEAZRERTHROEEN 570 HRIAT (p<0.05) o HXFT 2 FARLLK 3 HAR, AS[F BRo 25 BE 0] [ 4
WATFHERBTRZEZER (p>0.05) o 4 EEHRFHEER 5700 630, 810 HR/AWI, [H4HE 3 HARK R T
HEAHEERT 1 B 2 S, B EEWERN 375 /AR, R 2 ZURM 3 RN R H
BEBEEST 1S (p<0.05) .
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Figure 2 Effects of upper stand density and root order on morphological characteristics of fine roots of Phoebe bournei
7E: B 375, 5700 630, 810 AT EEMSEER 375 BRI 570 #R/ALL 630 #R/AL 810 #&/A; RE/NE
FERARFHIRZAFLHEREERRFRAN, FRMKSEZEEBRGEZER, TRAESFERREMR AL EREN
BN BEEN, FRIRFRANEBEBEEEER (p<0.05) .
Note: In the figure, 375, 570, 630, and 810 represent the upper stand density of 375 plants / hectare, 570 plants / hectare, 630 plants /
hectare, and 810 plants / hectare, respectively. Different lowercase letters represent that the average root diameter of Phoebe bournei
has significant differences between different stand densities at the same root order level. Different uppercase letters represent that the
average root diameter of Phoebe bournei has significant differences between different root order levels at the same stand density

(9<0.05).
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Bt U 2 B AR T 375 1 570 BRI BRI 3 (p<0.05) o BEAh, ARFEIARSS 55 B 0k bk b 398 7 B K% o KO HF
IKEARIEFNEEZFAKE (p>0.05) o UEEHRERN 0-20 cm B, LR KFKELEBEILBES T
HAh 2R, 3018 442.10 gkg F1 8.28 % (HA[H 1 JZIRBE 0] HIf R &E ., e RFKE. BEILRE K&k
EEILBE B ARILR] B E Z7RIKF (p>0.05) .
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Figure 3 Effect of upper stand density on soil physical properties of forest land
I BRAENEFERREGENEMSEEBEGEZEER (p<0.05) .
Note: In the figure, different lowercase letters indicate significant differences between different treatments.
(p<0.05).

958



55 )\ Jaeh E ROl 2 ARR 2 S15 I 23

151 500

%
a
a 2 a I a T
12+ T T 3,400 T T
—~ X
<09 ~ 300 F
5 *
~
G i
061 5 200
iy I
+H B
03 17100
00 1 1 1 0 1 1 1
0-20 20-40 40-60 0-20 20-40 40-60
AR LERE (em) AR L RERE (em)
50 - 12
a a a
= + T L a
40 - ~ 10
) - a
a0k E J | 2
= 5 I |
) = 6
A f |
fm 20 - o
Hiol H o,
0 1 1 1 0 1 1 1
0-20 20-40 40-60 0-20 20-40 40-60
AJE LB EREE (em) AR L ERE (em)

B 4 2R BT i - R BRI IR R
Figure 4 Effects of soil depth on soil physical properties of forest land

x: BPAENEFEREEFREFERLEREBNREFEEZESR (p<0.05) .
Note: In the figure, different lowercase letters indicate significant differences between different treatments.
(p<0.05).
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TR, T FEUR RAEMEAE, WAL RSBV Y 2 19775 5K D4 Rr sk A K.
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