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Vertical distribution of the fine root of the natural Pinus tabulaeformis
f. shekannesis forest in Ziwuling Loess Plateau

WEI Larrying, SHANGGUAN Zhour ping

(1 Guangxi Institute of Botany, Guangx i Zhuang A utonomous Region and Chinese A cademy of Sciences, Guilin, Guangxi 541006, China;
2 State key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Institute of Soil and Water Conservation,

Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: In order to reveal the physiological adaptation mechanism of the Pinus tabulaef ormis f.
shekannests in Ziwuling Loess Plateau, soil coring was used to investigate the vertical distribution of the
fine root (< 2 mm) of Pinus tabulaef ormis f. shekannesis and the soil physical characters in Ziwuling Loess
Plateau. T he study revealed that the fine root biomass, fine root length density, fine root surface area and
specific root length all concentrated on the 0— 20 cm soil layer, and then all of them decreased with the ir
creasing of soil depth. The maximum fine root biomass distributed in the 10- 20 ¢m soil layer, and the fine
root length density, fine root surface area and specific root length peaked in the uppermost (0- 10 cm)
soil. In contrast to the distribution of the maximum root parameters, the distribution of the minimum root
parameters was different. The minimum specific root length distributed in the 20— 30 cm soil layer, the
minimum fine root biomass, fine root length density and fine root surface were observed in 60— 70 cm soil
layer. Fine root biomass was positively correlated with soil water content and had no correlation with soil
bulk density; > 5 mm and < 0.25 mm water stable aggregates were positively correlated with fine root bio-

mass. The results indicated that the change of the soil environment and the function of the fine root could
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be predicted through the vertical distribution of the fine root of Pinus tabulaef ormis and there was rela

tionship between soil water content and soil b

ulk density.

Key words: Pinus tabulaef ormis {. shekannesis; fine root characters; vertical distribution; Loess Plateau
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, , 9 C
e . - 22.7 C, 35.7 C,
Gale ! 210 T 2800 C, 600 mm
) 6~ 8 50%,
, 60%, 165 d
Vivek'" , , 1200~ 1450 m, 30~ 40°
s 5 cm, 10 cm; pH
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0l , 1~ 2.2 g/kg
60% ~ 70% ,
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Table 1 General situation of the experimental plots in Pinus tabulaef ormis f.shekannesis
o / / em /m Shrubs Grass
Pl ) ey Sloi)(e) Ahmﬁ(’f; Average Average Average _ . _ .
No. age DBH height M ain species  Cover/%  Main species  Cover/ %
1 ES 12~ 13 1409 48 11.02 10. 89 1]43003 iii{no(;llz, 40 Carex  lancif o 19
lia, L. dadhuvicus
2 EN 12~ 13 1 400 48 11.72 10. 68 Zeiiiiffd;’:ﬁ”m 45 lgarex lancif o- 15
Rosa hug onis e
3 E 13~ 14 1410 48 10. 98 11. 10 Spiraea7 wilso 35 Carex lancifo- 13
nii, Rosa hug onis lia
1.2 9cm) 0~ 80 cm ( 10 em 1 )
L2.1 AR ASHH R (= . .
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( <2 mm RLD (Fine Root

Length Density, mm/cm®)

2 3
Root Surface Area, mm™/cm")

(Fine Root Diameter, mm)

RSA (Fine
FD

1.3
SPSS

(SPSS 11. 0 for Wirr

80 C s dows, Chicago, USA)
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Biomass, mg/ em’ ) SRL ( Specific
Fine Root Length,m/ g) = / 2.1
1.2.2 X34 KEFHMZ 1 , 0~ 60 cm ,
3 , 0~ 300 cm o1 1.02~ 1.20 g/cm3
m 10cm 1 ,1m 0~ 60 cm s
20 cm 1 s 50~ 60 cm ,  98.79 ¢ kg;
105 C , 140 cm
3 , 300 cm
1.2.3 HREFHME 1 2 ,
, 3 , 0~ 20,20~ 40 40~ 60 ,
cm, 3 s > 1 mm
105 C , ;0.25~ 1mm < 0.25 mm
3
LS ¢ b3S K /(g kg )
Soil water centent
. 50 100 150 200
o> “ » .
Eé 1.0 -t
=3 ‘%
\}EH% 100 ‘
%2 § < .
®T 0.5 s B g
=7 %2 20 | %,
w3 %
H Q.
0.0 300 t *
0~20 20~40 40~60
+ )2 % /em
Soil depth 400 L
1
Fig.1 Change of soil bulk density and soil water content in different soil depth in Pinus tabulaef ormis {. shekannesis forest

2

Table2 Percentage of different water stable aggregates of soil in Pinus tabulaef ormis f. shekannesis forest %

/em /mm Different level of water stable aggregates
Soil depth >5 5~ 2 2~ 1 1~ 0.5 0.5~ 0.25 <0.25
0~ 10 30.3 11.9 15.3 7.4 6.5 28.6
10~ 20 31.3 17.3 12.6 9.2 4.1 25.5
20~ 30 22.7 15.1 9.8 7.3 7.1 38.0
30~ 40 19.8 4.8 13.0 8.9 5.4 38.1
40~ 50 7.2 13.1 11.1 13.2 13.4 42.0
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2.2 ) 0~ 80 cm
2.2.1 REAMETEASHFE 3,
0~ 10 cm 10~ 20 em 2.2.3 ik d R oA A AL 3,
;20 cm s 0~ 40 cm ,
10~ 20 cm , 40~ 50 cm , 50~ 80 cm
, 60~ 70 cm ,
8 ;70~ 80 cm 50~ 60 cm s 0~
) 60~ 70 cm 2, 10 cm 60~ 70 cm R 19
5. 6% 52% 3 s 0~ 10 ¢m
0~ 20 cm , 0~ 20cm s 39. 7%, 10 ~ 20 cm
22.7% , 62.4%;20~ 40 cm
2.2.2 mARRKREEAEASAFKE 3 14. 9% ,
0~ 30 cm s , 0~ 20 cm
. ; 30~ 40 ecm 2.2.4 wARIRKEASASFE 3,
) , 0~ 80 em
0~ 10 cm s 0~ 50 ecm s
, 10~ 20 cm ,60~ 70 0~ 10 cm
cm . R 19. 87 m/g; 10~ 20
0~ 20 cm , 75.3% ; cm , 20~ 30 cm s
24. 7% 20 cm 2.52m/ g
3
T able 3 Distribution of FRB, RLD, RSA and SRL of fine root in corresponding soil layers
/cm /(mg* em™3) /(mm* cm-3) /(mm2* cm~3) /(m* g 1)
Soil depth Fine root biomass Fine root length density Fine root surface area Specific root length
0~ 10 0.89 b 17.75 a 13.34 a 19.87 a
10~ 20 1.11 a 8. 11 b 7.64 b 7.30 b
20~ 30 0.59 ¢ 1.49 od 2.%4 o 2.52 ¢
30~ 40 0.38 d 2.51 ¢ 2.46 cd 6.59 be
40~ 50 0.32d 1.61 cd 4. 12 ¢ 5.02 be
50~ 60 0.22 de 1.37 d 1.%d 6. 18 be
60~ 70 0.13 e 0.69 d 0.6 d 5.18 be
70~ 80 0.22 de 0.82d 1.4 d 3.78 ¢
(P> 0.05), (P< 0.01)

Note: The same letters in each column indicate in significant difference at 5% level. T he different letters in each column indicate significant

difference at 1% level.
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4 R > S5mm
, R 0.5~ 1 mm
< 0.25 mm
s , > 5 mm
, S 1~ 2 mm

< 0.25 mm



4
Table 4 Correlation analysis of the root parameters and soil characters in experiment plot in

Pinus tabulaef ormis {.shekannesis forest

Item Soil bulk density Soil water content Fine root biomass Fine root density Root surface area

Soil water content - 0.787 !

Fine root biomass - 0.242 0.878* !
_ * ®

Fine root density 0. 967 0.713 0.758 1
- 0.944 0. 739* 0.811* 0.977+ * 1

Root surface area

e - 0.944 0.510 0.526 0. 948 0.891% *
Specific root length
(P< 0.01); (P< 0.05)
Note: indicates that correlation is significant at the 0. 01 level; indicates that correlation is significant at the 0. 05 level. T he same as

below .
5
Table 5 Correlation analysis of the root parameters and soil properties with different level water stable aggregates

in experimental plot in Pinus tabulaef ormis f.shekaannesis forest

/mm Different level water stable aggregates

liem < 0.25 0.25~ 0.5 0.5~ 1 1~ 2 2~ 5 > 5
. 0.711 - 0. 681 - 0. 892% 0.310 0. 107 0. 894%*
Soil water content
. . 0.973% * - 0.648 - 0.482 0.433 0.364 0.891*
Fine root biomass
. 0.761 - 0.348 - 0.436 0. 863 - 0.386 0. 687
Root density
. 0.747 - 0.225 - 0.297 0.813 - 0.397 0.610
Root surface area
. 0.577 - 0.217 - 0.347 0.921%* - 0.581 0.514
Specific root length
2
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