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Effect of Culture System on Maize Root Growth at Seedling Stage
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Abstract: In the present study, root traits of 7 genotypes were compared under paper roll, solution culture, and

sand culture systems under two nitrogen levels, compared the difference in root traits of plants which are cultured in

different systems. A huge difference in roots was observed under different culture systems. Under the same N nutrition

condition, plants cultured in sand system had large biomass, more seminal and nodal roots, as well as longer seminal

and nodal roots in comparison with other two methods. Significant difference in total seminal root length as affected by

different N nutrition was only observed under sand system. Meanwhile, significant difference in nodal root number and

total nodal root length as affected by N nutrition was only shown in solution culture system. It was suggested that care

should be taken when analyzing root data resulted from different culture system. Also, different culture systems should

be taken for different purposes in root study.
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Table 1  Effects of culture system and nitrogen applications root related traits(P<0.05)

ERIN it 3 IR R IKIERF WA R - 5
Traits Treatment Paper culture Solution culture Sand culture LSD
AW (mef BK) JE 62.2 124 443 73.8
ik & 60.7 112 357 46.8

o 61.5 118 400

FUKFRIZ25- LSD 6.80 28.4 107
FhTHRER) AR 226 2.40 2.51 0.37
fie A 2.29 241 2.61 0.46

o8y 227 2.40 2.56

HUKFRI 225 LSD 0.33 0.36 0.57



110 £ Kk B o 18 %

ZFR 1 Continued 1

Pk b PHAR R IKKERZR WA R : 5
Traits Treatment Paper culture Solution culture Sand culture LSD
FhFHR A K (om) A 58.3 54.1 65.1 185
K A 554 476 91.5 13.6

S 56.9 50.9 783

R[] 2% 5 LSD 12.8 127 23.0
AP AR (em) mOAR 31.8 26.9 373 424
I A 29.4 24.4 39.0 3.90

o 30.6 25.7 38.2

HIK P[22 5 LSD 3.85 3.83 491
SRS BOA 4.48 3.77 8.95 0.95
ik & 441 5.54 8.17 0.81

oy 4.45 4.66 8.56

RK P[] 225 LSD 0.65 1.15 0.88
FHR K (em) A 19.7 258 116 20.8
w A 20.0 372 117 17.9

B 19.9 31.5 117

AR 22 5 LSD 3.40 10.5 33.1
FATTHR (em) moA 7.70 123 27.1 3.08
K A 8.00 15.8 26.1 2.40

S 7.85 14.1 26.6

R[] 2% 5 LSD 0.92 2.87 3.95
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Table 2 Correlations of root traits to biomass in maize

it 3 WA R LIRSS P ARLE
Treatment Culture system  Seed root number  Seminal root
length
AR a0 0.700 0.911%*
K H 0.257 0.878%+*
Ky 0.545 0.842%*
K & i 0.517 0.652
K K 0.425 0.794
b B 0.216 0.758°%*

P TR SR SITRIK R

The longest The total number  The total root ~ The longest section

seminal root of roots length of the root
0.8427%* 0.805%* 0.328 -0.256
0.8807%* 0.8727%* 0.838%* 0.581
0.428 0.690 0.731°%* 0.679
0.729%* 0.218 0.691 0.104
0.726%* 0.533 0.389 0.019
0.824%* -0.627 0.441 0.595

1 Pys=0.707 ; Py0i=0.834,
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