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ABSTRACT

Drought is a major problem for maize production in the rainfed uplands of
Cambodia. Drought tolerance is a desirable trait for an effective maize breeding
program for Cambodia. This study aimed to evalnate genotypic variation in drought
tolerance among maize genotypes and examine associated physiological differences.
Exp 1 aimed to establish the levels of water stress to be imposed in later studies. Four
levels of water (100%FC, 67%FC, 50%FC and 33%FC of water content at field
capacity) were applied to hybrid maize variety 888 and growth in the pots. The
experiment was arranged as a randomized complete block design with 4 replicates.
The duration of exp 1 was 3 and 6 weeks after planting. Two types of fertilizer 15-
15-15 and Urea were applied at the rates 76 kg N, 30 kg P2Os and 30 kg K50 per
hectare. The basal fertilizer 15-15-15 was applied to all pots before planting and Urea

for three times (one third each time at 2, 3 and 4 weeks after planting). Data collected
were plant height (cm), leaf arca (cm?), root length (cm), shoot dry weight (g/plant),



root dry weight (g/plant), total dry weight (g/plant) , and total NPK content (mg/plant)
in shoot and root. In exp 1 shuwed that, at 3 weeks plant dry weight and nutrient
uptake was increasingly depressed with increasing water stress. At 67%F, 50%FC
and 33%FC were respectively of those at 100%FC on plant, root dry weight and plant
total NPK contents at this growth stage. At 6 weeks plant dry weight and nutrient
uptake was increasingly depressed with increasing water stress. At 67%FC, 55%FC
and 33%FC were respectively of those at 100%FC on plant growth, root dry weight
and total NPK contents. Plant dry weight and mutrient uptake were depressed more at
50%FC and even more at 33%FC, when maize plants almost died. The aﬂ;ect of
drought was even more severe at 6 weeks. The drought levels of 67%FC and 50% FC
water contents of field capacity will be used to evaluate the effect of drought on
different maize genotypes.

The exp 2 evaluated the performance of 11 maize varieties at 2 water levels
67%FC and 50%FC. The experiment design was a split plot with 4 replications and
growth in the pots. The duration of exp 2 was 6 weeks after planting. The fertilizer
was the .snmc rate of fertilizer as exp 1. Data collection were the plant heiéht (cm),
leaf area (cm?/plant), root length (cm), shoot dry weight (g/plant), root dry weight
(g/plant) and total dry weight (g/plant). The result in exp 2 showed that, the ranking
mean of reduction (%) of plant height, leaf area, root length, shoot dry weight, root
dry weight and total dry weight of each maize varicty at 50%FC relative to those at
67%FC were shown in table 4.2.4, The Dragon 8 Rows was compared, small ranking
mean of reduction of studied parameters (3 +1.80) than ten maize varieties, followed
by NS72 (4 £2.71). 888 and Loeung Mongkul maize varieties were considered as

moderately ranking mean of reduction of studied parameters (6 +2.87) and (7 +1.70)



while the most ranking mean of reduction of studied parameters (9 +3.30) were shown
by CM maize variety. So the four maize varicties Dragon 8 Rows, 888, Locung
Mongkul and CM should be use for a next experiment.

Exp 3 aimed to evaluate the effect of drought tolerance on a range of four maize
gemﬁpes at different water 3 water levels of field capacity (100%FC, 67%FC and
50%FC). The experiment design was a split plot with 4 replications and growth in.
the pots. The duration of exp 3 was 6 weeks after planting. The fertilizer was the
same rate of fertilizer as exp 1 and exp 2. Data collected were plant height (cm), leaf
area (cm?), root length (cm), shoot dry weight (g/plant), root dry weight (g/plant),
total dry weight (g/plant) and total NPK content (mg/plant) in shoot and root. At
67%FC all maize varieties showed no effect of drought in shoot dry weight and total
dry weight, but in root dry weight Dragon Eight Rows was most tolerant. When
stress was increased to 50%FC, all maize varieties showed the severe effect of water
stress on shoot and root growth. However, it was 888 that showed the biggest
depression in severe drought at 50%FC when compared with 100%FC, whereas
Dmg:sln Eight Rows was most tolerant. For nutrient uptake in maize varieties, at
67%FC all maize varieties showed no effect of drought of total N content in shoot
root, but total PK content in shoot and root of Dragon Eight Rows was most tolerant.
When stress was increased to 50%FC, all varieties showed the severe effect on water
stress on total NPK content in shoot and root. However, it was 888 that showed the

biggest depression in severe drought at 50%FC when compared with 100%FC,

| . whereas Dragon Eight Rows was most tolerant.

Exp 4 aimed to examine root growth at different water levels. Four maize

varieties had evaluated 3 water levels of field capacity (100%FC, 67%FC and
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50%FC). The experiment design was a split plot with 4 replications and growth in the
pips. The duration rﬁ‘ exp 4 was 6 weeks after planting. The fertilizer was the same
rate of fertilizer as exp 1, exp 2 and exp 3. Data collected were plant height (cm), leaf
area (cm’), root length (cm), shoot dry weight (g/plant), root dry weight (g/plant),
total dry weight (g/plant). In exp 4 result showed that, at 67%FC and 50%FC of all
maize varieties were the same with decreasing a root length and had the same relative
respond if compare with 100%FC. At 67%FC Dragon Eight Rows and 888 showed
no effect of drought in total dry weight, but in root dry weight Dragon Eight Rows
and Loeung Mongkul were most tolerant. When stress was increased to 50%FC, all
varieties showed the severe effect on water stress on both shoot and root growth.
However, it was Loeung Mongkul that showed the biggest depression in severe
drought at S0%FC when compared with 100%FC, whereas Dragon Eight Rows and
888 were most tolerant,

The exp 5 aimed to examine root distribution at different water levels. Two
maize varieties Dragon 8 Rows and Loeung Mongkul had evaluated 3 water levels of
field capacity (100%FC, 67%FC and 50%FC). This experiment design was a split
plot with 4 replications and growth in the pips. The duration of exp 4 was 4 weeks
after planting. The fertilizer was the same rate of fertilizer as exp 1, exp 2, exp 3 and
exp 4. Data collection were the plant height (cm), leaf area (cm’/plant), Toot length
(cm), shoot dry weight (z/plant), root dry weight (g/plant), total dry weight (g/plant),
root dry weight every 25 cm deep soil layer (g/plant) and total NPK content
(mg/plant} in shoot, root. The data in exp 5 showed that, water stress significantly
decreased root length, shoot dry weight, root dry weight, total dry weight and total

NPK content in shoot and root. Reduction (%) of all parameters of two maize



varieties at 50%FC relative to those at 100%FC of water level were shown that the
Dragon 8 Rows was compared, small reduction on all parameters than Loeung
Mongkul. So the most reduction all parameters were shown by Loeung Mongkul. At
50%FC, in 50cm to 75¢m deep soil layer of Dragon 8 Rows had more root dry weight
than Loeung Mongkul in this case.

Exp 6 aimed to examine grain yield potential distribution at different period
of time irrigation (Every 15 days and every 30 days). Four maize varieties were used
as experiment 4. The experiment design was a split plot with 4 replications and
growth in the field. The duration of exp 6 was a maturity. The fertilizer was the same
rate of fertilizer as exp 1, exp 2, exp 3, exp 4 and exp 5. Data collections were day to
flowering (day), plant height (cm), biomass dry weight (kg/m"), grain yield (kg/m’).
In exp 6, the result showed that when increasing water stress at watering every 30
days, all maize varieties showed the severe effect on water stress on plant height,
biomass dry weight and grain vield. Reduction (%) of grain vield of all maize
varieties at W30 relative to those at W15 were shown that the Dragon 8 Rows was
n&mpared, small reduction on grain yield (22%) than CM (33%) and 888 (43%) while
the most reduction on grain vield (44%) was shown by Loeung Mongkul. The CM
and 888 maize varieties were compared, small reduction on grain yield of CM than

888 was observed.



