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Study on root development characteristics of spring maize and its

relationships with canopy growth
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Abstract: The root development characteristics of spring maize and its relation to the canopy growth were
analyzed based on field observed data. Equations were derived to quantify their relationships. The water ef-
fect on root growth was described in details. Methods to determine the irrigation wetting depth and to con-
trol the root to canopy ratio were developed according to rooting depth. This is quite helpful to the irriga-
tion planning.
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Fig. 1 The root growth process under suitable Fig. 2 The root growth process under suijtable
water conditions in Linhe water conditions in Tongliap
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Tahle 1 Fitting coefficient of Logistic equation and the correlation coefficienl
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Regions Water conditions Equations
[:30) HE Honax 3. DBR7 — 0. BBYE 156 18 0. 0871
Linhe Suitable Honin 3. 6030 —10.0822 125 18 0. 9875
Hiowi 3. 5454 — 0. 0040 51 13 0. 9847
Bt Honss 31317 — 0. G747 17¢ 8 0. 95064
Stressed Hosin 3. 3502 —0. 0731 150 18 0. 9896
Hieve, 2. 7826 —0. 088D 53 14 0. 9873
J& i1 BH F s 3. 5621 —10, 0820 133 17 07, 9589
Tongliao Suitable H nin 3. 8549 —0. 0830 130 17 0. 9874
el 2. 2784 — . 0671 kP 17 0, 6919
B Hipx 3. 6538 — 0. 0858 145 17 G. G708
Stressed H s 3.8135 —0, 0824 140 17 0. GEBI
H gurn 2, 5317 —0.0731 36 15 0. 6554

v B EEET 0.0 BEMELE  All equations passed the significant test at 0. 01 level

2.2 KAMAMBEEABELRNER

THMASHBREEKET SESH . IERAREE RN SHNERELHEERNERAEE.
ANBEEHBRATNEENAR. IR TEAEARREES . B3 RREBLR DNMBEH Im £
BEISHA AR SAERAMNBREEGNHERR

B 0. 75 PO L HEK SR A T BT i R 72 I B e
RELBREA . tHASEERR AN ERE  EF IWW
BERMACH 004 EOUN HEBTARD X5 wl i s
AR E KR R 30d AL R RE R CH AR MES B 0 Water coerged  Days of growth
BEEREANBRANERDPRENER X K28 ) 40 60 B 10
BABTHEFARERATRAEAAHE TR __ [ -
FoRB O WRDE RS MA HAMKE 0 EF awb L Suitsble water
A CPRBDBE . E R ME S0, WERKS B G g | Water coerced

AR 2 D . T U2 KBS BAR ik ol

B 170 cm M A 43 F BT B HEAT 2Cem 38 (3 X A F ok

BEBTRAEEARMATRABRETRREY g, eoo e s unsmts

A7, PR 7E HBIUS 60d A CRBIDM IR EE M £y 5 Reletion becween different soil water comtent

WENLEERREROS o) Bk B K SRR o depth

T ESKFEEE 45cm. KR MEEH/E TR

ZiE10cm. AFHFREEASHEAEEAKFEERES 4 cm.
uiﬁi‘ﬁﬁﬁﬁ~$£*m?$ﬁiﬁﬁﬁi$ﬂiﬁ%#§3“ﬁjﬁi-—ﬂﬁﬁﬁ%'@tiﬁvﬂ?ﬁﬁliﬁﬁ

S RFE S R AR AR T EESRA MIRE . HA S HBREE R A BRFHEMRE

fih R IR A Y RE ORI AR A Bl AR ES K. FEEREA LR REYS RSN AWRE, L8

mnfEs it B EE A

2.3 EEABBREKEERERKOLR
HEEBELESHBSENEREYRERELHEMHERXHE. AT R EREALTRR

HEmSEEFRLAED -*ﬁ?&%ﬁlﬂiﬁ@. s b, M4AEBERESHBAE LA BRMKRE

jIUT’[:'HT'I%JjFﬁﬁi1%%&&@&9@@@?&%sﬁ%‘]%ﬁ*ﬂﬂ%f*ﬁ:’féﬂiﬁﬂﬂg.ﬁﬂﬂmﬁﬂﬂﬂﬁﬁsﬁﬁlﬁ



9 B B HEABREARTESERE L RMTR 153§

BREHEAXAL. —RBFE LRI R R, S 5 RS S sk FFELERGRE
T4 1od ZEHE K0 E.
#: AESHREUEEEYRNEERARER

Table 2 Relationships among rooting depth. plant height and the erown biomass

H HAEET &5 &4 E &K N R
Regions  Correlation factor  Water conditions Relationships

) EE® Hr=—10. 0005k —0, 4908k, + 7. BE5T 14 0. 0944
5 7 RS B Brip® Hr=—0_0002k}+1. 022k, +10. 2380 14 0. 5955
Linhe HEES BEHS =0, ODOZEIp3 1A 0 0. 4919
BSmEs Hia® = 0. 0OG1 F - #157 o 0. 95886
BESHEY HES Hr=0.6565h,—1. 3144 14 0. 9437
il 1By i Hr=0.7528h,—0. 1544 14 0. 0955
Tongliao oA - EE® G=1, 71530 136 a 0. 4759
BELEEY i £i=1, 2274 53541 ] . 9638

*BRRAHBEABBERT  All equations passed the significant test at 0. 01 level , (1} Rooting depth and plant

height, & Canopy biomass and rooting depth, & Suitable water. A Stressed water
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Table 3 Water consumption percentage of each soil layer to the total water consumption in 1m soil

layer during different development periods (Linhe)

(cm) (%)
. 1
Rooting depth Water consumption percentage in m
Developmental ——m— . Water consumption
each soil layer
stages in 1m soil layer
Horizontal = Vertical 0~20 20~40  40~60  60~80  80~100

~ w 9.6 15. 4 47.9 30.7 17. 8 3.4 0.3 12. 8
~ 2 30.7 53.7 36. 3 33.7 24.3 4.6 1.0 30. 3
~ 46. 3 98. 8 26. 8 26.6 28.8 14.3 3.4 42.3
~ ! 50. 2 118.9 18.1 25.9 34.1 11.6 10. 3 60. 6
~ ©® 50.9 123. 8 14. 6 20. 6 31.6 20. 2 13.1 45.9
~ ¢ 50.0 124. 8 15.9 20.7 26.8 21.0 15.7 35.3

(D Emergence to seven leaves; @) Seven leaves to node elongation; (3) Node elongation to ear formation; @) Ear formation

to pollination; (&) Pollination to grain filling; ©) Grain filling to mature

4 (%, )
Table 4 Water consumption percentage of each soil layer to the total water consumption in 1m soil

layer during different development periods (Tongliao)

(cm) %)
. 1m
Rooting depth Water consumption percentage in

Developmental Water consumption

each soil layer
stages in 1m soil layer

Horizontal ~ Vertical 0~20 20~40 40~60 60~80  80~100

~ @w 9.0 12.7 38.2 33.3 24.1 3.7 0.7 29.4
~ @ 19.2 47.1 22.9 35.8 22.8 15.1 3.4 39.2
~ 9 27.3 97.4 11.2 37.3 27.6 17.1 6.8 46.5
~ @ 30. 6 122.2 10.7 30.1 31.5 22.0 8.3 55.7
~ 31.6 128. 4 13.2 21.6 30. 2 23.2 12.4 48.2
~ ® 31.9 129.7 15.6 16.9 28.1 25.4 14.1 35.4

(D Emergence ot seven leaves; @) Seven leaves to node elongation; 3) Node elongation to ear formation; @) Ear formation

to pollination; () Pollination to grain filling; ©) Grain filling to mature
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