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Abstract

Sugarcane is a perennial crop so during the production they were affected by the
various environments that cause to decrease sugarcane vyield. The experiment was
conducted at Nakhon Sawan Field Crops Research Center by planting 3 groups of sugarcanes
under high input condition to find the potential of growth, sugar accumulation and yield of
sugarcane under Nakhon Sawan climate station. Sugarcane was planted for 3 different
planting date. First planting date (D1) was planted on 25th November 2015 and harvested
on 30th February 2017. Second (D2) was planted on 2nd February 2016 and harvested on
20th March 2017 and the third planting date (D3) was planted on 10th May 2016 and
harvested on 22nd March 2016. Each planting date, sugarcane cultivar K95-84 that represent
of the straight-leafed varieties, cultivar KKO7-050 or 95-2-213 represents the straight leaves
and the top is curved down and cultivar KKO7-037 is represented of the straight leaves and
the shape is very curved down almost like a half circle. Transplanting was used by the
spacing 120 cm. and 50 intervals with 8x10 m of plot size. Fertilizer (7.5-7.5-7.5 of N-P-K/rai)
was applied at planting and again around 3 months after planting. Applied the water when
the soil moisture decreases to 50% until the soil moisture up to 100% and field
management was done for no weed and pest. Dry weight was collected every 4 months
after planting with 1.2 m2 of the sampling size. For growth, plant high, number of leaves on
main stem and number of stalks were measured every 3 months and sugar accumulation
was measured by brix measuring every 15 days since early November to harvesting date.
The results showed that the average of above ground dry weight at 3 months for D1 was
17.94 ¢/m2. That showed higher than D2 and D3 because of they have the suitable
temperature for photosynthesis. The highest of dry weight accumulation was found at 180-
270 day after planting which average 106.52 ¢/m2 and sugarcane cultivar KK07-037 had the
highest rate for dry weight accumulation. Therefore, the factors affecting the dry weight
accumulation of sugar cane depended on the growth stage, temperature and cultivars. For
the growth of sugarcane, D1 showed the rate of leave formation lower than D2 and D3
during 3 months after planting because of the average of temperature was lower but did not
affect to plant high. While the cultivars and growth stage did not differ in terms of leaf
formation and high. They showed the rate of leaf formation lower than the rate of plant
high in the early stage but after 270 days after planting they showed in contrast. For the
sugar accumulation, found that sugarcane cultivars K95-84 had faster sugar accumulation the

others and had highest sugar accumulation in January to February but did not show the



different between the planting date. The sugarcane growth, development and sugar
accumulation will be used to calibrate and validate the genetic coefficients for the crop

model that use to assess the potential yield of sugarcane in the different environments.
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FEAUAINAN BDY pH 1:1 OM P K
FC¥ PWP*
(1.) (g/cm?) % % mg/kg mg/kg
0-37 1.56 49.42 46.09 6.7 2.02 26 101
37-56 1.07 42.45 37.98 6.2 1.78 - 40
56-100 1.66 46.48 49.97 52 1.26 - 38
RUBLHN :

Bulk density; BD = ATHAUILUUTIY
Field capacity; FC = @n1mAaAugunInauIy

Permanent wilting point; Wp = @n1mRasigIn195uadingy
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Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
PARCEmax 9.46 10.90 9.98 10.90
APFMX 0.910 0.910 0.900 0.900
STKPFMAX 0.780 0.840 0.670 0.770
SUCA 0.579 0.630 0.590 0.580
TBFT 25 25 25 25

Tthalfo 250 250 250 250



Thase 16
LFMAX 13
MXLFAREA 579
MXLFARNO 17
PI1 71.06
P12 215.4
PSWITCH 17
TTPLNTEM 428
TTRATNEM 203
CHUPIBASE 1050
TT_POPGROWTH 418.4
MAX_POP 35.3
POPTT16 9.09
LG AMBASE 220
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M19197 1.2.3 ArdudseEnSneiugnIsuvesdes 3 Wugnldiuuudnaes Crop-DNDCI5

Parameter name Cultivar

Initial KKO7-037 K95-84 95-2-213
Maximum biomass production 267 284.0 264.8 265.6
(grain) (kg C/ha’y)
Grain fraction 0.01 0.01 0.01 0.01
Leaf fraction 0.19 0.25 0.27 0.30
Biomass fraction in stalk 0.70 0.70 0.61 0.63
Root fraction 0.10 0.04 0.11 0.09
Grain CN 150 150 150 150
Leaf CN 100 130 130 130
Stem CN 100 130 130 130
Root CN 150 150 150 150
Water Demand ~ 500 200 200 200
Optimum temperature (°C) 32 32 32 32
Thermal °C.d for maturity 11000 10500 12000 11000

N-fixation

1

1

1

1



Vascularity 0 0 0 0
Perennial 0 0 0 0
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M19197 1.2.4 ArdudseanSneiugnIsuveddes 3 Wugnldiuluudnaes FAO-Aquacrop model
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Cultivar
KKO7-037 K95-84 95-2-213
Initial canopy Very high cover High canopy cover Good canopy cover
Maximum cover (%) 100 99 99
Recover (DAP) 7 10 10
Max canopy 60 62 65
Senescence 338 338 338
Base temperature (°C) 10 10 10
Upper temperature (°C) 30 30 30
Maturity 350 350 350
Water productivity (g/m?) 32 32 32
Harvest index 92 95 95
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NRMSE = 14.3 18.3 NRMSE = 18.9 18.4 NRMSE = 23.6  26.6
RMSE = 5.0 4.8 RMSE = 4.3 3.3 RMSE = 5.9 4.9
Al = 0.990 0.989 Al = 0.989 0.977 Al = 0.993 0.989
Top dry weight (model) = Stalk dry weight (model) @ Top dry weight (observe) @ Stalk dry weight (observe)
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Aquacrop
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