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Evdution o Root Characters during All Growh Sage d Maize Cultivars in Differ-
ent Eras in China

9N QngQuan HU ChangHao~ DONG Shu-Ting WANG KongrJun

(Ingtitute & Agronomy , Shandong Agricultural University, Taian , Shandong 271018, China)

Abgract The root charactersof meize cultivarswhich camefrom50' s, 70' sand 90’ sin China in different eraswas eva-
uated inthis gudy. The resuits showed that the vigor of the root sysemwas digtinct remarkably in different eras. During the
earlier gronth gage , the active surface area, the activity of SOD & CAT of root sysem and the number of root per plant al
increased clearly with the improvement of cultivars, and the above root characteridics of the cultivarsin different eras was
extremely different. During the later growth gage , the number of root in top postion and the quantity of wounding flow per
plant dl increased obvioudy with the cuitivar developed , the synthetic ahility of amino acid and the absorbing rate of Zn,
B, Mn, P, Mg, Caand Kincreased grealy , the dry weight of root per plant and ratio of canopy/root (C/R) d < increased
ddinctly.
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29
9 50 2
70 2 Table2  The number and the weight of root per
’ plant  maize in different eras during the earlier growth sage
6 ,9 13
7 60 Jointing sage Male tetrad gage
’ ’ ’ . Number ~ Weight of snge  Number  Weight of snge
3 130 nt Feriod
! ! of root plart (g) of root plart (g)
1.2 50's 15.8 Cc 341 Cc 43.6 Cc 55.04 Cc
D CAT 70s  20.1Bb 4.77Bb 46.1Bb 78.62 Bb
(5] 6] Ws  237Aa 5.81 Aa 49.4 Aa 84.08 Aa
[71 1 L]
, 4 ol /L HO
, ICP (PE QO ICP-6500)
105 0.5h,80
, L I-6200
OO CAT
2.1
. ( KD ,
( 2) [} ( 3) ,
, OD CAT 50
' ' ,90 ,70 ,
' 3
3 O CAT
! 1 !50
’ D CAT , 23.8%
59.6 % ,70 , 11.3%
1 52.7 %,90 , 7.3%
Tablel  Vigor o root sysem of 40.3 %
maize varieties in different erasat male tetrad sage ,
Surface area
Name of Active suface
cultivars Period area of root
ydem(%) Totd  Adive 3 SOD  CAT
Jinhuangtou Table3  SOD Activity and CAT Activity o root sysem
Bai 50s  24.65Cc 0.493 Cc 0.118 Co o maize cultivars in different eras in topsoil (units g~ *FW)
Huangxian er maya D SOD activity CAT CAT activity
2 Zhengdan No. 2
2 Zrongdan No. 2 70s 29.82Bb 0.649Bb 0.194 Bb Reriod Mde  Flling Mauwity Mde  Flling Maturity
6  Danyu No. 6 tetrad Sae dage tetrad dage Sage
13 Yedan No. 13 50s 73 210 160 23 52 21
7  Shendan No. 7 s 31l.25Aa 0.725Aa0.220 Aa 70's 75 230 204 22 55 26
60 Nongda 60 x's 77 259 240 25 62 37
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2.2
2.2.1 ,
, , 50 87.84 % ,90
; 26.19%,70
) ) 65. 69 %
( 4 2.2.2.2

, ,90

50 19 48 , 9 ,
50

4 7
Table4  The average number o root per node above the 3
sventh node in different eras varieties ( 6)
Qowth gage ,
Period
TasHling dage Slking dage  Flling dage Waxy dage

50's 8.0 Cc 10.3 C 11.5C 12.7C

70s 9.1Bb 10.9Bb 13.8Bb 15.2Bb !

«0's 11.9 Aa 12.3 Aa 16.2 Aa 16.7 Aa
2.2.2
2.2.2.1 ,

' 50 70 :
’ %
6

( 5) 1 1 L

5
Table5  Theamount of wounding flow per plant o maize

cultivars in different eras during the later growth sage

Table 6  Comparison o photosynthesis in leaf with organic

matter of wounding flow in root in different eras

Qowth gage

Number of Rants Slking Milking
Period  cutivar  measured dage dage Percentage
per cultivar (@hY (ghd decrease ( %)

(mg 00~ dm™2-h"Y)

Gontent of Qontent
h luble o amno
GOMN iod  Suger Acid Top
sage 1 1 Ear No. 9
(mg-h™* (mg-h™* 2nd
plat™?)  plat )  led

50s 1.35Cc 21.63Aa 29.39 38.03 21.59
Slkingdage 70s  3.18Bb  18.65Cc 29.11 20.25 22.54
0s 403Aa  19.74Bb  28.24 31.45 22.93

50s 3 16 3.89 0.49 87.84
70s 3 16 5.53 1.89 65. 69
Xs 3 16 6.41 4.75 26.19

50s 3.09Cc 5311C 2605 34.64 1572
Flling dege 70s 7.38Bb 107.67Bb 31.28 33.12 15.70
Ns 10.26 Aa_235.10Aa  39.00 31.70 18.65
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,70
(7 : , :
Zn B Mn ,
, Zn B Mn IAA ,
; 50 70 ,
, 90 (zn B)
(Mn) ,
IAA ) )
) 90 >70 >50
50 ,
,90
7

Table 7 Absorption rate of mineral dement of root in different eras maize varieties during the later sage (g plant=*-h™ 1)

Name of minerd eement

Period Gowth sage Zn B Mn P Mg Ca K Fe

50 s 3.65Cc 1.04Cc 0.6Cc 339. 2Aa 106. 6Cc 109. 3Cc 1786. 6Aa 0. 86Bb
70's Qlkira & 5. 49Bb 1. 11Bb 0. 74Bb 220.1Cc 140. 3Aa 222. 4Aa 1456. 3Bb 1. 42Aa
90s ng see 13. 08Aa 1. 31Aa 1. 68Aa 331.8Bb 128. 5Bb 186. 6Bb 1360. 8Cc 0.77Cc
50 s 1. 70Cc 0.30Cc 0.04Cc 16.1Cc 18.8Cc 26.0Cc 107.6Cc 0. 78Bb
0s Milking & 4. 48Bb 1.04Bb 0.33Bb 95. 0Bb 62. 1Bb 56. 2Bb 448. 9Bb 0.26Cc

i
9COs g sae 15. 32Aa 1. 84Aa 1.52Aa 352. 5Aa 249. 8Aa 162. 3Aa 1291. 5Aa 0. 95Aa

8:00 10:30 Note: Wounding flow was collected a 8:00—10:30 am.

P Mg K Ca , P 50 70
3 P Mg K Ca 95.24% 56.83%, 90
, 6. 24 %; Mg ,50
, ,50 70 82.28 %
P K 70 90 ; 55.68%, 90 94. 4 %;
50 Mg Ca 70 90 Ca ,50 70 90
, P Mg K Ca 76.18% 74.72% 12.82 %;
,90 >70 > 50 K ,50 70 90
, , 93.98% 69.17% 5.09% P
0 Ca 70 50 ,
2.89 6.23 ,90 K (ATP AN NAD A )
70 50 2.88
10.01 , 50 P,
P ) ,
,90 P Mg , ,
, KQG , ,
, 50 70 P Mg Ca K , 90 ;Ca
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Table 8

ABT

8

K Ca 50
( 8
,90
3
<70 <90

Weight of dry rootsand ratio of canopy/root and weight

o dry matter in different maize cultivarsat the maturity sage

Weight
Weight o Weight of  of dry
_ dry matter dry grains  meatter

Period

o roots per plat per plant
(9 (9 (9

Ratio of

caopy  Biomass Qans
/root yidd yied
(C/R)  (kg/hm?)  (kg/hm?)

17.61 Cc 988133 Cc 3807.08 Cc
19.54 Bb 13353.23 Bb 6296.03 Bb

15.76 Aa 38290 Aa 188.31 Aa 24.70 Aa 43579.70 Aa 11541. 61 Aa

50s 879Cc 154.89Cc 47.18 Cc
70s 11.50Bb 314.76 Bb 119.79 Bb
PO's

3

D

CAT

nB Mn PMg Ca K

90
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