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Abstract

Previously, the selection in sugarcane breeding focuses on cane and sugar
productivity, but not physiological traits. Even some cultivar showed good performance for
suitable adaptation in Northeastern of Thailand sugarcane production system, but the way
had not been unexplainably clear. In addition, particular cultivar are not acceptable to
farmers due to it obtains some undesirable characteristic, even though it showed high
performance for yield. Therefore, the objectives of this investigation were to i) evaluate
elite lines of sugarcane from different sources with suitable adaptation for sandy soil in
Northeast of Thailand ii) investigate physiological traits of sugarcane involved with the
suitable adaptation iii) find the desirable characteristics that Northeastern of Thailand farmer
needed. 17 elite lines of sugarcane derived from different sources as KKU99-01, KKU99-02,
KKU99-03, KKU99-06, V38(28-0941), V46 (28-1211), CSB 07-79, CSB 07-219, UT84-12, UT84-13,
TP06-419, TPO6-501, MP-187, MP458, KK3, K88-92 and KPSO1-1-12 were used in this
experiment. Canes were conducted in two rain-fed field conditions as agronomy research
station, Khon Kaen University and farmer field in Udon Thani province at November 2013.
Data collections included two times of farmer selection for favorite cultivars and traits (as 6
and 10 months after planting), physiological traits, cane characteristics, growth, yield, sugar
yield and sugar accumulation patterns. KPS0 1-12 and K88-92 were the most preferred
cultivars. Moreover, V38(28-0941) and KK3 tend to acceptably choose by farmers, but not
were consistent for two locations. These cultivars were selected considering cane height,
stalk size, tiller shape, defoliation and stalk per tiller. The desirable cultivars obtained high
yield, high stalk weight, high millable cane, big stalk size, early sugar accumulation and high
sugar vield (except K88-92). Furthermore, the favorite cultivars reduced water use by
transpiration when encounter drought conditions by low cane height and leaf area.
Afterwards, the canes speed up for height and leaf area at rainy season. Stomatal
conductance and RWC of these canes were also high in water stress period. This relates to
maintain high photosynthesis efficiency. Transpiration (stomatal conductance) in rainy season
connected with high cane weight, and this yield component contributed to cane yield. RWC
contributed to millable cane in rainy season and RWC at 10 months after planting also
showed positive correlation to yield. Thus, stomatal conductance and RWC are able to use
for selection criteria of cane with suitable adaptation in Northeast of Thailand. The
applications of consequence are recommendations of cultivars and suggestions for
agronomic and physiological traits in sugarcane breeding program. This could lead to the

efficient and sustainable sugarcane productions in Northeastern of Thailand.



