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Adaptation to Aerobic Condition of Upland and

Wetland Rice Varieties
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Abstract: Root system of rice genotypes differ in their adaptation to aerobic condition, both in water and nutrient
uptake. However, studies of root system are time consuming and labor intensive. In Experiment 1, two rice
genotypes Buebang (upland rice) and KDML 105 (wetland rice) were tested in 8 treatments to identify suitable
growing media for screening genotypes of rice root system. It was found that Sansai soil and black loam soil
were suitable for rice root study and Sansai soil was used further in Experiment 2. In Experiment 2, three each of
upland (BueBang (BB), R258 and Seiw Mae Jan (SMJ)) and wetland (SupanBuri1 (SPR 1), Chainat1 (CNT 1)
and Pathumthani1 (PTT 1)) rice were grown in two growth conditions (aerobic and flooded). Under aerobic
condition, total root dry weight of BB, CNT 1 and R 258 varieties were increased. Root distribution of all wetland
rice decreased at 0-30 cm depth but those of upland rice increased at 15-30 cm compared to the flooded
condition. For shoot growth, shoot dry weight and number of tillers of wetland rice varieties were increased but
plant height was reduced while those of upland rice were the same as in flooded. Thus, the root / shoot ratio of
all upland rice varieties in aerobic were increased and all wetland rice, except CNT 1, decreased. For nutrient
accumulation, nitrogen was increased only in PTT 1. Phosphorus of upland rice was decreased and wetland
rice was not changed. Potassium was increased in PTT 1 but decreased in SPR 1. Calcium was increased in

CNT 1 and BB, and magnesium decreased only in SPR 1.

Keywords: Adaptation, aerobic, upland rice, wetland rice, screening method
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Table 1.1 Root dry weight (g/plant) of two rice varieties Bue Bang (BB) and KDML 105 in 8 treatments

at 0-15 cm, 15-30 cm and 30-45 cm depth at 45 days after germination

Treatment 0-15cm 15-30 cm 30-45cm

BB KDML 105  Mean BB KDML 105 BB KDML 105
T 1.95 1.67 1.81B 047Ca  0.32Cb 0.89Aa  0.60 Ab
T2 1.26 1.03 1.14C 050Ca  0.37Cb 0.58Ba  0.40Bb
T3 0.47 0.33 0.40 DE 0.16Da  0.12Da 0.27Ca  0.13CDb
T4 0.54 0.44 0.49D 021Da  0.19Da 0.22Ca 0.12CDa
5 0.45 0.21 0.30 DE 0.18Da  0.10Da 020Ca  0.04Db
T6 0.27 0.29 0.28 E 0.17Da  0.09 Da 0.22Ca  0.12CDa
T7 2.60 2.44 2.52 A 0.77Ba  0.52Bb 0.00Da  0.00 Da
T8 1.74 2.0 1.87 B 0.92 Ab 117 Aa 025Ca  0.23Ca
MEAN 1.16 a 1.06 b 0.42 0.36 0.33 0.21
F-TEST v T VxT™ Ve T VXT™ Ve T VXT™
LSD .. 0.1 0.19 - 0.04 0.08 0.12 0.06 0.12 0.11
CV (%) 17.06 20.89 19.18

ns, *and **. non significant, significant at P<0.05 and significant at P<0.01. V,T and VxT indicated F- test for variety, growth condition and variety and growth

condition interaction effects, respectively. The differencesbetween varieties in the same column indicated by lower case letters. The differencesbetween growth

conditions in the same row indicated by upper case letters. T1) Sansai soil, T2) black loam soil, T3) black loam soil: silk (1:1), T4) black loam soil: sand (2:1), T5)

black loam soil: sand (1:1), T6) black loam soil: sand (2:1), T7) nutrient solution, T8) nutrient solution + O,

Table 1.2 Total root dry weight (g/plant), Shoot dry weight (g/plant) and root/shoot ratio of two rice

varieties (BB and KDML 105) in 8 treatments at 45 days after germination

Total root dry weight

Shoot dry weight (g/plant)

Root/Shoot raito

Treatment (g/plant)

BB KDML105 BB KDML105 BB KDML105
1 3.30Aa  2.59Cb 1.50Db 2.05Da 1.78Aa 1.09Ab
T2 2.35Ca  1.80Db 2.12Cb 3.04Ca 1.17Ba 0.58Cb
T3 0.90Da  0.58Fb 0.61Ea 0.80EFa 1.07Ca 0.71Bb
T4 0.97Da  0.76Eb 1.20DEa 1.22Ea 0.88Da 0.60Cb
5 0.82Da  0.36Gb 0.52Ea 0.59Fa 1.11BCa 0.66BCb
T6 0.65Ea  0.50Fb 0.83Ea 0.67Fa 0.68Ea 0.66BCa
T7 3.37Aa  2.96Bb 8.57Ab 9.26Aa 0.38Ga 0.32Eb
T8 2.91Bb  3.40Aa 5.39Bb 7.07Ba 0.60Fa 0.48Db
F-test a T WT A T WT A T wT
LSD , .. 0.04 008 0.1 0.16 0.33 046 0.03 0.07 0.09
CV (%) 13.77 11.47 16.05

ns, *and **. non significant, significant at P<0.05 and significant at P<0.01. V,T and VXT indicated F- test for variety, growth condition and variety and growth

condition interaction effects, respectively. The differencesbetween varieties in the same column indicated by lower case letters. The differencesbetween growth

conditions in the same row in indicated by upper case letters. T1) Sansai soil, T2) black loam soil, T3) black loam soil: silk (1:1), T4) black loam soil: sand (2:1),

T5) black loam soil: sand (1:1), T6) black loam soil: sand (2:1), T7) nutrient solution, T8) nutrient solution + O,
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Table 1.3 Plant height (cm) and number of tiller (tillers/plant) of two rice varieties (BB and KDML 105) in

8 treatments at 45 days after germination

Height (cm) No. tillers/plant
Treatment
BB KDML105 Mean BB KDML105

T 56.88 63.25 60.06 D 4.3 CDb 6.1 Ba
T2 70.38 66.50 68.44 C 5.3Cb 7.8 Ba
T3 55.25 59.13 57.19D 3.4 Da 3.8 Ca
T4 67.13 71.63 69.38 C 4.5 CDa 4.4 BCa
T5 53.25 62.88 58.06 D 3.3 Da 3.0 Ca
T6 62.88 68.38 65.63 CD 3.5Da 3.5Ca
T7 92.13 87.75 89.94 A 13.5 Ab 15.5Aa
T8 84.25 84.13 84.19 B 9.0 Bb 15.5Aa
F-test V™ T V™ A T VT
LSD ;06 - 5.73 - 06 1.2 1.7
CV (%) 13.38 18.20

ns, * and **. non significant, significant at P<0.05 and significant at P<0.01. V,T and VxT indicated F- test for variety, growth

condition and variety and growth condition interaction effects, respectively. The differences between varieties in the same

column indicated by lower case letters. The differences between growth conditions in the same row indicated by upper case

letters.

T1) Sansai soil, T2) black loam soil, T3) black loam soil: silk (1:1), T4) black loam soil: sand (2:1), T5) black loam soil: sand

(1:1), T6) black loam soil: sand (2:1), T7) nutrient solution, T8) nutrient solution + O,
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Table 2.1 Analysis of variance results for root dry weight at 0-15 cm, 15-30 cm, >30 cm and total root

dry weight of water condition (W), variety (V) and W x G interaction effects

Root dry weight (g/pot) at

Source
0-15 15-30 >30 Total
Watercondition (W) * * ns *
Variety(v) ** ** ** **
W>< V *% *% *% *%
CV (%) 15.88 17.58 13.68 11.85
** F test significant difference at P<0.01, ns not significant
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Figure 1 Total root dry weight of wetland (PTT 1, CNT 1 and SPR 1) and upland rice varieties (BB,
SMJ and R 258), (a); root dry weight at depth 0-15 cm (b); 15-30 cm (c); and 30+ cm (d); in

aerobic and flooded condition at 60 days after germination.
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Table 2.2 Analysis of variance results for shoot dry weight, tillering, plant height and total root/shoot

ratio of water condition (W), variety (V) and W x G interaction effects

shoot dry weight Tillering
Source . Plant height (cm.)  Root/ shoot ratio
(g/plant) (tillers/plant)
Water condition (W) ** * ** *
Varlety (V) *% *% *% *%
WxV *x ns ns ok
CV (%) 18.86 20.58 10.20 12.01

** F test significant difference at P<0.01, ns not significant
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Figure 2 Shoot dry weight of wetland (PTT 1, CNT 1 and SPR 1) and upland rice varieties (BB, SMJ
and R 258), (A); Tillering (B); Plant height (C); and root/Shoot ratio (D) in aerobic and flooded

condition at 60 days after germination
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Table 2.3 Nitrogen, phosphorus, potassium, calcium and magnesium contents (mg/plant) in wetland
(PTT 1, CNT 1 and SPR 1) and upland (BB, SMJ and R 258) rice varieties grown in aerobic

and flooded conditions at 60 days after germination

N (mg./plant) P (mg./plant) K (mg./plant) Ca (mg./plant) Mg (mg./plant)
Varieties

Wet Aerobic  Wet Aerobic Wet Aerobic Wet Aerobic  Wet Aerobic
PTT 1 234Bc 585Aa 829Ad 86.7 Ac 427 Bc 704 Aab 101 Ac 102Ab  34.6Bbc 54.0 Ab
CNT 1 315Ac  347Ab 107Ac 922Bc 495 Abc 626 Ab 72.7 Bc 112Ab  29.6Bc 54.5 Ab
SPR1 513Aa 334Bb 178Aa 909Bc 879 Aa 655Bab 265 Aa 120Bb 754 Aa 62.4 Bab
BB 422 Ab  309Bb 167 Aa 143 Bab 603 Bb 779 Aa 134 Bb 170 Aa 36.7 Bbc 65.2 Aab
SMJ 362Abc  331Ab 171 Aa 148 Ba 518 Bbc 713 Aab 164 Ab 147 Aa 43.3Bb 72.8 Aa
R258 443 Ab 366Bb 149Ab 133 Bb 485 Bbc 720 Aba 134 Ab 152 Aab  32.1 Bbc 64.9 Aab
oot v I N o v R N —
LSD,os 481 - 4841 13 76 185 95.7 55.2 135 23.2 - 327 842 49 11.9
CV (%) 10.61 11.6 12.7 13.9 13.6

ns, * and **. non significant, significant at P<0.05 and significant at P<0.01. V,T and VxT indicated F-test for variety, growth
condition and variety and growth condition interaction effects, respectively. The deference between varieties in the same column in

indicated by lower case letters. The deference between growth conditions in the same row in indicated by upper case letters.
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