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Fig.2 Three typical curves of normalized root density
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three evaporative demand in three soils



b

)2

FRICZAE: HT Hydrus-1D SRR TORMER K S0 K 32 20 A

69

3 HR55th

AE ETy &HTRAEABRKERRHST LI

B3 R 3 M RAZER ST (ET=02. 0.4,
0.6 cn/d), [AJIN LATI=3. R R 150 cm. R R4 A%
JERREL 5=0.03 I, 3 b 3R FR K R sl AR R
WK (L35 7K %0 0.30 em?/em’® B 2R IR /K %45
h 5, AN K TR IR R K G A R LA
NS BTSRRI EB L R NE 3
W] DU H ROK AR R WK R B o S KR 1 AR A T
IR ORFRAE R B KT, AR Rl T3 SR Ik — 20 BE
TR BT, AT DL AR E — AN FHEL 1 2 B pR 4K
(B 1o 78 3 Pl A48 ot R/ G 2 (1 2 o) (i 0 1 8 2
ET, (52 mi( 3a-c), HAXHR RN KIEFZ ET, K52
g EANF(E 3d-f), BPHE-FFE T 3 FhZE Kk K
IR R AGEF UG ARG R K F 22 RS (K 3e
A 36, BEE ETy B IAR R I LR BRI A5 K
HRAIEWE N, TEERS b 3 R SAKE R Bl AL K
HEFANE (B 3d). X 3 P TR R BOK

3.1

TR G A B0 A FAE 2557 o
3.2 A[E LAl &H TIRAEAWKERZHET LT

I THT R AR W AR A 26 0 5 B ) 2 R i LA, b
U R GER, a (8) M (5) Fim. Kl 4 AE
3 Fh IR 3 A LAL 448 T (LAI=1.0. 3.04 5.0,
ETy=0.4 cm/d, MERIEE 150 cm, R Ai % R
b=0.03 B AR FR I /K G R XS AR R R /K 5 b+ 3
IKRMBNEZN, %A T g LLERUh I 1 Bt
NI Bk A, I 4 WTCUE e 7E ETow WA 50 A1
TERAN I E KB T, 3 R AR R K
TR ARBEE AR AU B s (K 4a-c) , HZ
3 b A4 A AR R IR K TR B 3 KR 1 B A AR
IRIMENATE (B 4d-e) o AEHERE b, BEEH AR
BRI A SRR T (K 4d) , HAEFE L
b s b, HIBREIW R 1.0 THEE] 3.0 Il S
PrOKERR R, (A AR AN 3.0 2] 5.0 Il
T KB G (& de-D) o XU 3 Fh P &R
WG 7K T 56 P TR i 5 e S8 AT 22

AR FR AL AL
—===1.0 e 3.0 —50
04 1 04 1 04 r
T 031 g 0.3 ;:, 03 |
M 02 1 e 0.2 M 02 r
=] b= B
% L % %
= 0l X ol = 01Ff
Z 00 : : : : B 00 Z 00 ' - . :
012 016 020 024 028 008 013 018 023 028 005 0.0 015 020 025 030
435 K2/ (cm?-em™) 5 K ZR /(emem™?) 458 7K %/ (em?-em™)
a R b EEL cibiE L
1.0 F u F 1.0 |
g % 1.0 )
Fost o8t Bos |
=R = =
=06 " - = 06
= 04 f S 04 F 04
E z -
Z 02t = o2t T o2t
0.0 1 1 1 1 0.0 fl 1 1 1 1 0.0 1 1 1 1 I
012 016 020 024 028 0.08 012 016 020 024 028 0.05 010 015 020 025 030
TS K ZF S (emem™?) 38 K%/ (em?-em™) L EEEIKF (emP-em™)
QIR e FhlE+ LR

A 4

AR 3P AR A KRR F RARATAR R KRR R 3 A LAL &4 T ROLE A K F 0 S A it A2

Fig.4 Dynamic changes of root water uptake rate and relative water uptake rate in response to soil moisture content
with three LAI levels in three soils
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Fig.5 Dynamic changes of root water uptake rate and relative water uptake rate in response to soil moisture content
under three root depth in three soils
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Fig.6 Dynamic changes of root water uptake rate and relative water uptake rate in response to soil moisture content under three root
distribution in three soils
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Table 3 Critical soil moisture content under different conditions
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Analysis of influential factors for maize root water uptake based on
Hydrus-1D model

Wu Yuanzhi***, Huang MingBin'~>*

(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Ministry of
Water Resources, Chinese Academy of Sciences, Yangling 712100, China; 2. Shandong Provincial Key Laboratory of Soil Conservation
and Environmental Protection, Linyi University, Linyi 276005, China; 3. Institute of Soil and Water Conservation, Northwest Agriculture
and Forestry University, Yangling 712100, China; 4. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the mechanism of the influence of soil texture, growing state and weather conditions on
the root water uptake under various soil moisture conditions, the relationship between root water uptake rate and soil
moisture content was used to evaluate soil moisture availability and a Hydrus-1D model was used to analyzed the
dynamic changes of root water uptake with various water content with maize growing with different leaf area index, root
depth and root density distribution in three soil textural types (loam clay, clay loam and sandy loam) under three weather
conditions. Results showed that the root water uptake rate in various conditions remained constant until soil moisture
content decreased below a critical value and then declined in a different way under different conditions with further soil
moisture depletion. The critical values were different for different soil texture, plant leaf area index and evaporative
demand, among which root depth and root density distribution also had significant influence on the relationship between
root water uptake and soil moisture content. However, the dynamic change of root water uptake for maize to plant
growing state and weather condition was different in the three soils. In general, the critical soil moisture content declined
with soil texture in the order: loam clay > clay loam > sandy loam, increased as evaporative demand increasing and
decreased as root depth and root density distributed in the deep depth increasing. The effects of various factors on maize
root water uptake decreased in the order: soil texture > root density distribution > root depth > evaporative demand > leaf
area index.

Key words: model, soil moisture, root water uptake, soil textures, weather condition, leaf area index, root depth, root
distribution



