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Abstract
In the Northeastern Thailand, Sugarcane (Saccharum officinarum L.) is largely grown in late rainy season under rain-fed
conditions. In these conditions, drought is a major production constraint as it usually occurs early season drought. Thus, an

understanding of the patterns of growth and physiological traits that involve adaptation to early drought leads to improve
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sugarcane yield productivity in these conditions. This experiment was done in pot conditions at Faculty of Agriculture, Khon
Kaen University. A 2 x 5 factorial in randomized complete block design with 3 replications was used. Two water applications
were assigned as the factor A, as 1) soil moisture content was controlled at field capacity (FC) level and 2) irrigation withheld
from 90 to 135 days after planting (DAP) to mimic early drought in natural conditions. Five sugarcane cultivars i.e. Khon Kaen
3 (KK 3), U-Thong 12 (UT 12), U-Thong 13 (UT 13), KKU 99-03 and KKU 99-02 were assigned as factor B. Growth
and physiological measurements were observed at early drought (90-135 DAP) and recovery periods (136-180 DAP). Stalk
number and biomass were collected at 300 days after planting. Sugarcane lines had different patterns for growth and physiology
under early drought conditions. In drought period, KK 3 decreased height rates, whereas other cultivars were no difference for
height rates between two water applications. Height rates of all sugarcane lines was increased and differed with non-water
stressed treatment at 105-120 DAP, excepted for KKU 99-03. KK 3 had a greatest difference in height rate between water
application treatments. KK 3, UT 13 and KKU 99-02 decreased tiller number to early drought conditions, whereas KKU 99-
03 and UT 12 were no difference compared with non-water stressed treatment. KKU 99-02 was only one cultivar that increase
tiller number after re-watering, this leading to no difference in tiller number between two water application treatments. KKU 99-
02 reduced stomatal conductance to early drought period, UT 13, KKU 99-02 and KKU 99-03 had decreased RWC when
subject to early drought conditions. However, all sugarcane lines were no significant difference for all physiological traits between
water applications after re-watering period. SPAD chlorophyll meter reading (SCMR) and chlorophyll fluorescence were not
significant difference between the water regime treatments at drought stress and recovery periods. Moreover, UT 12 and UT 13
reduced shoot dry weight when encounter the early drought conditions, but not other cultivars. In addition, a high SCMR value

contributed to high tiller number, and also conducting to high shoot dry weight.
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