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The seasonal change patterns of production and mortality of fine roots in young

Caragana korshinskii plantation

WANG Mengben* , CHEN Jianwen, SHI Jianwei, XUN Junjie, LI Junying
Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China

Abstract: The objective of this study was to investigate the fine root dynamics of Caragana korshinskii Kom, a shrub
species widely planted to control soil erosion and land desertification in the semiarid area of China, in a 5-year-old planttion
in the Loess Plateau area of Northwest Shanxi, China, using the minirhizotron technique. By defining the fine root growth
rate (RLD
RLD_/RLD,,) as basic parameters, their change patterns and the relationships of RLD, and RLD, with environmental

R em+d™"), fine root death rate (RLD, ,mm-cm >-d™'), and ratio of growth to death (R, i.e.
factors (i.e. air temperature, precipitation, soil temperature and soil water content) in the growth season (from April to

September) in 2007 were analyzed. The results showed that the average RLD,_ and RLD, in the growing season were

o
0. 1264mm+cm >-d " and 0.0354mm-cm > d ', respectively. The average RLD,, in the deep soil layer (50 —100cm) was
higher than in the top soil layer (0 —50cm) , while the average RLD , in the deep layer was lower than in the top layer. The
RLD,, increased rapidly from April to July and peaked in August, and then decreased rapidly. The RLD, increased
gradually from early April to early July, accelerated rapidly, and peaked until the end of the growing season ( late
September) . The R,,decreased gradually from April to September and fell to <1 at the end of the growing season. The
seasonal changes of RLD, were significantly correlated with air temperature (P < 0. 01), and correlated with soil

temperature (P < 0. 05). There were, however, no significant correlations between seasonal trends of RLD, and the

environmental factors (P >0.05).
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Fig.1 The vertical changes of fine root growth rate of RLD of Caragana korshinskii at different stages of the growing season (2007)
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Fig. 2 The average fine root growth rate of RLD (root length density) of Caragana korshinskii, average soil water content and soil
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Fig. 3 The seasonal changes of fine root growth rate of RLD (root length density) of Caragana korshinskii at 10 soil layers (2007)
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Fig. 4 Seasonal changes of the fine root growth rate of RLD of Caragana korshinskii, air temperature, precipitation, soil temperature and
soil water content (2007)
a. 4 H1I1 HES H26 H;b. 5H2THE7H4 Hie. THSHETH20H;d. 7TH2THES8 H12Hse. 8HIBHEIASHE. 9HG6
HE9H23H

MWEK F  Fr AR RLD, (W ZE 5 AR TR BRI (8 4A) o RLD £ 4 A 11 HE 8 J 12 HEFEH K,
FE7 H 27 H—8 H 12 H HBIE(E(0.2129mm cm *-d ') , Z B/ AKFFHI(5S H27 B—8 A 12
H)RLD K, 5AEKFMBI(4 A 11 H—S 426 A) RAEKZARSI(9 A6 H—9 A 23 A) i RLD JFE B
£5(P<0.05),
2.2 FPAURAIFETZHE R (RLD,,)
2.2.1 HRIET-H R (RLD,,) HEEHZ

AR NS, LR 4R RLD AR/N(E 5a) o BRILZ AN, ZEH B WIS , 47 5 4048 1 RLD , KIKE
F b+ Z TN RLD 5 KAE H BAE 0—30em ¥ 12, RLD , i /MAE H BLFE 60—100em F L=,
B K1 0—50em + /2 RLD, F-#{E/NF 50—100em + 2 Z 5, )5 0—50em + /2 ) RLD,, F-¥{H ¥
KF 50—100cm 1=,

YR RLD, 1) A= E 2L Q& 6a) R, RLD, BA BE + 2 MR & @/, 12 (0—50cm)

http ://www. ecologica. cn



5126 g & ¥ ik 30 &

RLD Bl B KT T )2 (50—100cm) , {ii# NG H ) 2.49 1%, Hr,0—10em + )2 RLD, K (0.0711mm+cm
d™'),90—100cm 42 RLD, % /N(0.0126 mm-cm >d ') | FiH K5 H M 5.64 15, 2K BE(P<0.05),

FET 2 RLD,, /(mm-cm™-d™")
0.1 0.2 0.3 0.4 0 0.1 0.2 0.3 0.4 0.5

I —

20 [ }—

30 F—r

40 [+

50—

60

70 1

O I
90 [}~

100 |-

TP T TTT°

i

20—
30—
40—

S0 F——
60—

70 [}—

80 F——
90 F——
100 [~

+ 2R ¥ Soil depth/cm
S
(=%

TWWW?

BS ERFAEMBRITFARETERHERTE (2007 4F)
Fig. 5 The vertical changes of fine root death rate of RLD Caragana korshinskii at different stages of the growing season (2007)
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Fig. 6 The vertical (A) and seasonal ( B) changes of fine root death rate of RLD (root length density) of Caragana korshinskii in 100cm soil

profile in the growing season (2007)
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Fig. 7 The seasonal changes of fine root death rate of RLD of Caragana korshinskii at 10 soil layers (2007)
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Fig. 8 The vertical (A) and seasonal (B) changes of the ratio of RLD,, and RLDy. (R,,) of Caragana korshinskii in 100cm soil profile in

the growing season (2007)
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Table 1 Correlations of fine root RLD,, and RLD, of Caragana korshinskii with environmental factors

. i/ FER it/ R/ UK %
Temperature Precipitation Soil temperature Soil water content
RLD,, 0.962** 0.383 0.845* 0.429
RLD, 0.072 0.107 0.547 -0.79

% P<0.05, * * P<0.01
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BE,

AMREIFET- R— N E A B A S Y . WAEBEAEER, AR S E =Y ARER R L LH
KB N R AR, 5 R A BB R AP BN A7 A 4IAR RLD,, BEA +IR)2 K 2 ]
WS, XA 5 RLD RN F T BEE (B 7) » L2 RLD, & TFIRL)Z R SRESE T
BN R, R R E T E (B 20) B R, INAT R S RE AU & BB, T3 A Y AE RS 7 1 3
Z , BRESY (B o R 5E) ENERAE X, BAAEKZE RLD, 83K, HIER W I E 2. BEMRK
ST RE SREAF B A PR A L . B R YRR (AR K S) BoE B4R B G B, HEEA
PSR MG SR A B (R BB AR R T op ) 7 A 4R ST T R OK, B E A A A
STEGRRIB RIS RS BREAIAR KB IR T 5 95 i FR B R U A e

TEAEKZ F7 SRAIMR IF-3) RLD 1 RLD 45124 0. 1264mm« cm ~d ™' /1 0. 0354mm - cm ~*d ™', £ FEZ He
REIK(3.57/1) o RLDIEZER(9 A FANIEREAT (B 6) , MR - R G, XS T
SAEN G T b B SR T 5 F L EBORRER K. A EKEMRE SR EMER, &
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FMEENAE . EKREVX B E P, 4R RLD,, A BE ARSI K, 4R R & SURIBI/N . FF AT REFERE R
AHMATTEARAERBIAG . HEYFARER BT BIBBFEHREAFE N L
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