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Fig.1 Soil water content of different water treatments at three depths under progressive drought(a) and direct drought(b)
i BB 35FC.S5FC M 75FC A Bl &R L A KB A M B KFHKE 35%.55% F 75% , F R,
Note: 35FC, 55FC, and 75FC: soil water content is 35% , 55%, and 75% of field capacity, respectively. The same is as below.
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Table 1 Effects of different water treatments on the root growth of Gaoyou 115 seedlings under progressive drought

BEHR Root traits

K54k RTE 83 R REER BB
Water treatment Root dry Root length Root length Root surface Root volume

weight (g) (cm) density (cm/cm®) area (cm?) (em®)

75 FC 0.83 ab 8200 b 0.9b 780 b 7.5b

55 FC 1.07a 16400 a 1.8a 1290 a 8.8a

35 FC 0.74b 6100 b 0.7b 480 b 50b

W RPHENSAELNPYE RA—FINFASEFHRRE P<0.05 KFTERB¥. TH.

Note: Data in the table are means of five replicates; different letters within the same column indicate significant differences at 5% level. The same
is as below.
%2 EBRTEARATAAREASBHEANEXRSHRAEKBER
Table 2 Effects of different water treatments on the root growth of Gaoyou 115 seedlings under direct drought
AR Root traits

K542 WTE wE REEE REER BB
Water treatment Root dry weight Root length Root length density Root surface area Root volume

() (cm) (em/em®) (cm?) (cm?)

75 FC 1.89a 25000 a 2.5a 1600 a 11.2a

55 FC 1.17b 17000 b 1.7b 1100 b 8.5b

35 FC 0.55¢ 4900 ¢ 0.5¢ 360 ¢ 3.0c
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Table 3  Effects of different water treatments on root length and its ratio in Gaoyou 115 seedlings under direct drought

» # ¥ Root length (cm) H. % Ratio (%)
W, AR 0.05~ 0.25~ 0.05~ 0.25~
ater treatment 0.25 mm 0.45 mm >0.45 mm 0.25 mm 0.45 mm >0.45 mm
75 FC 18900 a(a) 4700 a(b) 1700 a(c) 74 a(a) 19 b(b) 7 b(e)
55 FC 11900 ab(a) 3800 a(b) 1200 ab(c) 70 a(a) 22 ab(b) 7 b(e)
35 FC 3000 b(a) 1300 b(b) 500 b(c) 63 b(a) 27 a(b) 10 a(c)

E:RESHARAFHERFA— KL ETRAERANERE0.05KFTB¥, TH,

Note: Different letters in the bracket indicates significant difference among three diameter classes at 5% level. The same is as below.

REBHERKMBERERRE, i F448
HEZENBUEEERSFERAARMLEY
REERBEBREK. MEKFITEREZHET (75 FC),
BERARMNEERNAEER THPSHRMMEAR, A
R &I S56.8%F 69.1% ; B ETEMNK
Bl REB45% (£ 4). TEXMARAEBRRET

BHERSRK—BCNRETE(SS FO)RAE

BOEHERRREROHBYE, FEFREB5FC) .

FEEFEEKE; TEXM AR ETEMNEHAT
FERAER, FETEMNER . PEREARKE
HBEAKSTERLES A 83% .71% fl 72%,
MRERTRN ARl TR 45 BET



% 53 Z BEFRATEFANTERENEXENRRERNEZ W 151

3 33%,
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Table 4 Effects of different water treatments on root surface area and its ratio in Gaoyou 115 seedlings under direct drought

8 % [ B Root surface area(cm?) W.# Ratio (%)
KSR 0.05 0.25 0.05 0.25
w ea .05~ 25~ 05~ 25~
ser et .25 mm 0.45 mm >0.45 mm 0.25 mm 0.45 mm >0.45 mm
75 FC 710 a(a) 450 a(b) 420 a(b) 45 a(a) 29 a(b) 26 a(b)
55 FC 440 ab(a) 370 a(a) 330 ab(a) 39 ab(a) 32 a(b) 29 a(b)
35 FC 120 b(a) 130 b(a) 120 b(a) 33 b(a) 35 a(a) 32 a(a)
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Effects of different drought manners and different water availabilities

on root growth of maize( Zea Mays) seedlings

LI Bo, WANG Gang-wei, TIAN Xiao-li* , DONG Xue-hui,
ZHANG Ming-cai, WANG Bao-min, DUAN Liu-sheng, LI Zhao-hu
(Center of Crop Chemical Control, Key Laboratory of Crop Cultivation and Farming System ,
State Key Laboratory of National Plant Physiology and Biochemistry, China Agricultural University, Beijing 100094, China)

Abstract: The objective of this study is to investigate the effects of progressive drought and direct drought

on root growth of maize seedlings subjected to well watered, moderate water stress and severe water stress, re-

spectively, with hybrid maize Gaoyou 115. The results indicated that moderate water stress (55% FC) was the

most advantages for root growth in conditions of progressive drought, while well watered (75% FC) was the

most favor in conditions of direct drought. When the root system was sorted into fine roots (0.05 mm< diame-
ter (DA) <C0.25 mm), middle roots (0.25 mm<DA<I0.45 mm) and coarse roots (0.45 mm<DA) by using
WinRHIZO, it was observed that fine roots contributed to 74% and 45% of the total root length and the total

root surface area, respectively, which were much greater than that of middle and coarse roots. However, water

stress arrested fine roots growth more than middle and coarse roots, which led to a decreased proportion of fine

roots concerning length and surface area.

Keywords: maize(Zea mays L.); root growth; drought manner; water availability



