Journal of Science and Technology Vol. 5, No. 2, 2016 313813 nenmansussinalulad 17 5 aus 2 2559

N13A32980UI D NI IR IRYANLUANIZANADNANRR DIALUIZNOUNANAG UAY
[V 7 (% Y 6 o
ANBIULNIABNIN Tuaasmamaaaaﬂwuqnmwauau
Evaluation of Suitable Drip Irrigation Methods for Cane Yield, Yield Components

and Quality Characters of Ratoon Cane of Kamphaeng Saen Sugarcane Varieties
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ABSTRACT

Water is main factor affectting growth and sugar accumulation in sugarcane production.
Moreover, irrigation increases the ratooning ability of sugarcane. Each sugarcane variety requires
different amount of water for growth and yield. Therefore, cane yield, yield components and quality
characters of ratoon cane of Kamphaeng Saen sugarcane varieties were evaluated with different rate of
drip irrigation in compared with no drip irrigation. Strip plot design with 3 replications was applied. Each
plot had 3 rows with 8 meters in length and 1.5 m of row spacing. The vertical factor were 4 drip
irrigation methods (control (rain fed) and 3 drip irrigation of 0.3, 0.5 and 1.0 IW/CPE) and horizontal
factor were 4 Kamphaeng Saen sugarcane varieties: Kamphaeng Saen 00-58, Kamphaeng Saen 01-1-
12, Kamphaeng Saen 01-4-29 and Kamphaeng Saen 07-14-2. The results showed that Kamphaeng
Saen 01-4-29 without drip irrigation had high potential in cane yield of ratoon cane which was 22.58
tons/rai and was higher than the average under drip irrigation. However, the highest cane yield of
ratoon cane was found under medium rate of drip irrigation (IW/CPE 0.5). The yield components
responding to drip irrigations were stem number per rai which responded to all rates and stem diameter
which responded to only the high rate, while stem length and stem weight did not respond to drip
irrigation. For CCS, Kamphaeng Saen 01-1-12 had the high potential in ratoon cane having 13.44 CCS
without drip irrigation. Drip irrigation did not affect CCS in most sugarcane varieties, except Kamphaeng

Saen 01-1-12 which had lower CCS under high rate of drip irrigation than those under low rate and
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without drip irrigation. However, the average CCS of ratoon cane with high rate of drip irrigation was
lower than those with low and medium rate of drip irrigation and without drip irrigation. Moreover, CCS,
pol and purity were low while maturity percentage, reducing sugar content and fiber content were
higher as rate of drip irrigation increased. Correlation coefficient of each sugarcane variety and each
drip irrigation methods were evaluated. Cane yield of ratoon cane were observed to be correlated with
stem number per rai in all sugarcane varieties and all drip irrigation methods, but the correlation with
stem length were observed only in Kamphaeng Saen 01-4-29 and high rate of drip irrigation. CCS of
ratoon cane was correlated with pol and purity, but did not correlate with maturity percentage and fiber
percentage in all sugarcane varieties and all drip irrigation methods. CCS also correlated with reducing
sugar contents most sugarcane varieties and methods of drip irrigation, except Kamphaeng Saen 07-

14-2 without drip irrigation.
Keywords: Drip irrigation, Ratoon cane, Kamphaeng Saen Sugarcane Varieties
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T21INNARBILFAI LY Table 1

Table 1 Total amount of water, irrigation water and amount of rainfall of each drip irrigation

treatment.

Amount of water (mm.)

Drip irrigation treatments Total (mm.)
Rainfall Iw"

Rain-fed 566.3 - 566.3
IW/CPE 0.3 566.3 210 776.3
IW/CPE 0.5 566.3 420 986.3
IW/CPE 1.0 566.3 840 1,406.3

UAYLAG 1’Irrigation water
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Table 2 Cane yield of ratoon cane (tons per rai) from 4 Kamphaeng Saen sugarcane varieties with 4

different drip irrigation treatments

Drip irrigation Kamphaeng Saen sugarcane varieties Average PercentageZ/
treatments 00-58 01-1-12 01-4-29 07-14-2

No drip irrigation 15.75 ¥ 17.93a-d 2258 ab 17.16 bed 18.36 C¥ 100.00
Drip irrigation of IW/CPE 0.3  17.81 a-d 18.67 a-d 19.22 a-d 16.67 bcd 18.09 C 98.53
Drip irrigation of IW/CPE 0.5 16.71 bcd 2213 abc  21.51 ad 18.67 a-d 19.76 A 107.63
Drip irrigation of IW/CPE 1.0 17.86 a-d 19.20 a-d 2317 a 16.20 cd 19.11 B 104.09
Average 17.03 A 19.48 A 21.62 A 17.18 A 18.83

Percentage“ 92.48 92.04 104.44 99.88

Note " Percentage in each variety = Cane yield of no drip irrigation (rain fed) x 100

Average cane yield of each variety

Z Percentage in each drip irrigation treatment = Average cane yield of each drip irrigation treatment x 100
Cane yield of no drip irrigation (rain fed)

3/

Means of treatments followed by a same small letter are not significantly different at the 5% level by LSD.

4/

Means of average in the same row and column followed by a same capital letter are not significantly different

at the 5% level by LSD.

Table 3 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in cane

yield and yield component characters of ratoon cane from 4 sugarcane varieties

Drip irrigation

Yield and yield component characters

treatments Yield Stalk no./rai Stem length Stem diameter Weight/stem

; 18.36 11748 266.42 34.54 2.38
No drip irrigation”

(100.00) (100.00) (100.00) (100.00) (100.00)

Drip irrigation of IW/CPE 0.3% 98.57 102.40 92.27 97.71 93.07
Drip irrigation of IW/CPE 0.5 107.63 101.51 97.09 97.61 93.59
Drip irrigation of IW/CPE 1.0% 104.10 101.39 98.69 101.79 99.37
Average 103.43 101.77 96.02 99.04 95.34
Note

"Yield or yield components of no drip irrigations as 100 percent.

ZPpercentage of each drip irrigation to no drip irrigation = Average cane yield or yield components of ratoon cane of each drip irrigation x 100

Average cane yield or yield components of no drip irrigation



Mg Ingmansuazinalulad yn1inenasinsasmans i 5 aufi 2 2559

39

Table 4 CCS of ratoon cane from 4 Kamphaeng Saen sugarcane varieties with 4 different drip irrigation

treatments

Drip irrigation Kamphaeng Saen sugarcane varieties Average Percentage”
treatments 00-58 01-1-12 01-4-29 07-14-2

No drip irrigation 6.85 cd” 13.44 a 6.33 cd 4.87 cd 7.87 AY 100.00
Drip irrigation of IW/CPE 0.3 7.10 cd 12.42 ab 4.46d 559 c 739 A 93.90
Drip irrigation of IW/CPE 0.5 7.56 cd 11.59 ab 7.01 cd 4.87 cd 779 A 98.98
Drip irrigation of IW/CPE 1.0 6.03 cd 8.65 bc 4.68 cd 4.58 d 5.99 B 76.11
Average 6.89 B 11.53 A 562 C 498 C 7.05

Percentage" 99.42 116.57 112.63 97.79

Note " Percentage in each variety = CCS of no drip irrigation (rain fed) x 100

Average CCS of each variety

% percentage in each drip irrigation treatment = Average CCS of each drip irrigation treatment x 100
CCS of no drip irrigation (rain fed)

3

4

/
Means of treatments followed by a same small letter are not significantly different at the 5% level by LSD.

Means of average in the same row and column followed by a same capital letter are not significantly different

at the 5% level by LSD.

Table 5 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of ratoon cane from 4 sugarcane varieties

Drip irrigation

CCS and quality component characters

treatments CCS Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation” 7.87 10.81 78.99 82.40 42.73 9.24

(100.00) (100.00)  (100.00) (100.00) (100.00) (100.00)
Drip irrigation of IW/CPE 0.3 93.90 104.26 96.16 93.82 116.50 100.22
Drip irrigation of IW/CPE 0.5 98.98 102.78 93.80 92.11 120.95 103.46
Drip irrigation of IW/CPE 1.0% 76.11 86.68 85.21 91.12 133.44 103.03
Average 89.66 97.91 91.72 92.35 123.63 102.24

Note

" Quality characters of no drip irrigations as 100 percent.

ZPercentage of each drip irrigation to no drip irrigation = Average quality characters of ratoon cane of each drip irrigation x 100

Average quality characters of no drip irrigation
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Table 6 Correlation coefficient among cane yield and cane yield component characters of each
sugarcane variety in ratoon cane
Sugarcane varieties / Yield component characters
Yield and yield component characters Stalk no./rai Stem length  Stem diameter =~ Weight/stem
Kamphaeng Saen 00-58
Yield 0.708** -0.312"™ 0.233™ 0.157™
Stalk no./rai -0.624* 0.101™ -0.165™
Stem length 0.270™ 0.656*
Stem diameter 0.696**
Kamphaeng Saen 01-1-12
Yield 0.599* 0.505™ -0.015™ 0.069™
Stalk no./rai 0.144"™ -0.165™ -0.136"™
Stem length 0.552* 0.675*
Stem diameter 0.955**
Kamphaeng Saen 01-4-29
Yield 0.694** 0.697** 0.432™ 0.501™
Stalk no./rai 0.481™ 0.423™ 0.391™
Stem length 0.596* 0.855**
Stem diameter 0.789**
Kamphaeng Saen 07-14-2
Yield 0.898** 0.344"™ -0.121" -0.072"
Stalk no./rai -0.022" -0.363" -0.452"
Stem length 0.275™ 0.680*
Stem diameter 0.664*

Note *,** Significant at level 0.05 and 0.01 respectively, ns non-significant

Table 7 Correlation coefficient among cane yield and cane yield component characters of each drip

irrigation in ratoon cane
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Sugarcane varieties / Yield component characters
Yield and yield component characters Stalk no./rai  Stem length  Stem diameter Weight/stem
No drip irrigation

Yield 0.695** 0.528™ 0.237™ 0.512™

Stalk no./rai 0.140™ -0.486™ -0.120™

Stem length 0.336™ 0.781**

Stem diameter 0.729**
Drip irrigation of IW/CPE 0.3

Yield 0.675* 0.111™ -0.009™ 0.046™

Stalk no./rai -0.317™ -0.337™ -0.488™

Stem length 0.286™ 0.817**

Stem diameter 0.741*
Drip irrigation of IW/CPE 0.5

Yield 0.663* 0.043™ 0.039™ 0.009™

Stalk no./rai -0.460™ 0.011™ -0.205™

Stem length -0.175™ 0.232**

Stem diameter 0.864**
Drip irrigation of IW/CPE 1.0

Yield 0.847** 0.609* 0.171™ 0.415™

Stalk no./rai 0.416™ -0.086™ 0.006™

Stem length 0.410™ 0.743**

Stem diameter 0.466™

Note *,** Significant at level 0.05 and 0.01 respectively, ns non-significant

Table 8 Correlation coefficient among cane yield and cane yield component characters of 4 sugarcane

varieties and 3 drip irrigation methods
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Sugarcane varieties / Yield component characters
Yield and yield component characters  Stalk no./rai  Stem length  Stem diameter Weight/stem
Average of 4 varieties
Yield 0.698** 0.321* 0.105™ 0.225™
Stalk no./rai -0.070™ -0.220™ -0.222™
Stem length 0.232"™ 0.661**
Stem diameter 0.750**
Note *,** Significant at level 0.05 and 0.01 respectively, ns non-significant
Table 9 Correlation coefficient among CCS and quality component characters of each sugarcane
varieties in ratoon cane
Sugarcane varieties/ Quality component characters
Quality component characters Pol Purity Maturity Reducing Fiber
percentage sugar percentage
Kamphaeng Saen 00-58
CCs 0.989** 0.966** -0.154"™ -0.831** -0.003™
Pol 0.922** -0.123" -0.774* 0.025™
Purity -0.183" -0.895* 0.075™
Maturity percentage 0.100™ 0.036™
Reducing sugar -0.064"™
Kamphaeng Saen 01-1-12
CCs 0.944** 0.840** 0.117™ -0.641* 0.105™
Pol 0.623** 0.190™ -0.592* 0.293™
Purity 0.037™ -0.553* -0.109"™
Maturity percentage 0.026™ 0.174™
Reducing sugar -0.264"™
Kamphaeng Saen 01-4-29
CCs 0.995** 0.979** 0.428™ -0.563* 0.368™
Pol 0.957** 0.385™ -0.573* 0.371™
Purity 0.478™ -0.526" 0.446"
Maturity percentage -0.344"™ 0.226 "
Reducing sugar -0.20™

Kamphaeng Saen 07-14-2
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CCs

Pol

Purity

Maturity percentage

Reducing sugar

0.989** 0.981** 0.199™
0.944* 0.161™
0.200™

-0.118™
-0.054™
-0.182™
-0.068™

0.180™
0.181™
0.130™
0.126™
-0.118™

Note *,** Significant at level 0.05 and 0.01 respectively, ns non-significant

Table 10 Correlation coefficient among CCS and quality component characters of each drip irrigation

in ratoon cane

Sugarcane varieties/

Quality component characters

Quality component characters Pol Purity Maturity Reducing Fiber
percentage sugar percentage
No drip irrigation
CCs 0.971** 0.913** 0.439™ -0.745** -0.056™
Pol 0.790** 0.522™ -0.698** 0.028™
Purity 0.250™ -0.722** -0.146™
Maturity percentage -0.094™ 0.104™
Reducing sugar -0.186"™
Drip irrigation of IW/CPE 0.3
CCs 0.989** 0.965** -0.056™ -0.110™ -0.423™
Pol 0.957** -0.096™ -0.027™ -0.398™
Purity -0.141™ -0.124"™ -0.247"™
Maturity percentage -0.323™ -0.099™
Reducing sugar 0.075™
Drip irrigation of IW/CPE 0.5
CCs 0.996** 0.942** 0.422™ -0.783™ 0.238™
Pol 0.913* 0.432™ -0.738™ 0.244"™
Purity 0.382™ -0.927™ 0.288™
Maturity percentage -0.157"™ -0.055"™
Reducing sugar -0.389™
Drip irrigation of IW/CPE 1.0
CCs 0.989** 0.948** 0.173™ -0.449™ 0.068™
Pol 0.895** 0.135™ -0.394™ 0.052™
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Purity 0.304"™ -0.496™ 0.203™
Maturity percentage -0.017™ 0.202"™
Reducing sugar -0.205™

Note *,** Significant at level 0.05 and 0.01 respectively, ns non-significant

Table 11 Correlation coefficient among quality component characters of 4 sugarcane varieties and 3

drip irrigation methods

Sugarcane varieties/

Quality component characters

Maturity Reducing Fiber
Quality component characters Pol Purity
percentage sugar percentage

Average of 4 varieties

CCs 0.982** 0.904** 0.296* -0.513** -0.032™

Pol 0.820** 0.293* -0.444* -0.003™

Purity 0.237™ -0.546** -0.018™

Maturity percentage -0.188"™ -0.005™

Reducing sugar -0.174™

Note *,** Significant at level 0.05 and 0.01 respectively, ns

non-significant



