CHAPTER IV
RESULTS

The study on growth of three sugarcane cultivars, i.e. K 90-112 (V;), K 86-
161 (V2) and Phil 66-07 (V3) as influenced by four different levels of phosphorus
fertilizer i.e. 0 (Py), 11.6 (Py), 16.1 (P,) and 20.7 (P3) kg of P,Os/rai showed results as

following:-

1. Dry Matter

Dry matter yields of sugarcane were significantly different among 3 cultivars
in all sampling dates. Phil 66-07 had the highest dry matter yield at every sampling
date while K 90-112 gave the lowest dry matter yield.

Rate of phosphorus application also had significant effect on dry matter yield
of sugarcane. Sugarcane dry matter yield increased with increasing rates of applied
phosphorus.

Interactions between sugarcane cultivars and rates of applied phosphorus on
dry matter production were significant at all sampling dates, indicating that the three
sugarcane cultivars responded differently to the rates of applied phosphorus.

In general, no phosphorus application (Py) gave the lowest yields in all
cultivars at all sampling dates. However, the phosphorus rates that gave the highest
yield were different among cultivars. In K 90-112 and Phil 66-07, the highest rate of
phosphorus application (45 kg TSP per rai, P3) gave the highest dry matter yields at
all sampling dates. However in K 86-161, the highest dry matter yields were attained
with phosphorus application at the medium rate of 35 kg TSP per rai (P;) with the
exception at three and four months after planting where the highest rate of phosphorus
(P3) gave the highest dry matter yield. It was observed that Phil 66-07 had hi gher dry
matter yield and responded better to phosphorus rates than K 86-161 and K 90-] 12,
respectively (Table2).
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Table 2 Effect of phosphorus application on dry matter production in three

sugarcane cultivars (g / stool) (See analysis of variance in Appendix 3)

Treatment  Cuitivars TSP Months after planting
(kg/rai) 3 4 5 6 7 8 9 10

Vi K90-112 162 271 415 547 661 785 934 1,108
V2 K 86-161 164 275 459 618 763 921] 1,094 1,295
A& Phil 66-07 201 323 516 695 856 1,022 1,208 1,418

LSD (0.05) 312 322 75.9 63.7 823 90.6 117.6 175.5
PO 0 75 133 244 341 415 510 637 803
Pl 25 217 332 516 678 833 997 1,178 1,372
P2 35 199 333 525 701 857 1,014 1,190 1,395
P3 45 211 360 569 760 936 1,115 1,312 1,524

LSD (0.05) 359 372 87.7 73.6 94.9 104.6 135.8 202.7
Ti K 90-112 0 92 156 263 369 439 527 656 833
T2 K 90-112 25 206 290 427 547 660 783 928 1,087
T3 K 90-112 35 170 308 447 583 695 814 963 1,141
T4 K 90-112 45 182 330 521 690 851 1,014 1,190 1,372
TS K 86-161 0 61 112 226 318 392 490 612 758
T6 K 86-161 25 202 324 516 663 810 977 1,151 1,348
T K 86-161 3s 190 320 564 775 972 1,169 1,375 1,631
T8 K 86-161 45 203 346 532 718 878 1,047 1,240 1,441
TY Phil 66-07 0 73 133 242 337 413 514 642 §18
T10 Phil 66-07 25 244 384 605 825 1,028 1,232 1,454 1,080
TI1 Phil 66-07 3s 237 3N 564 746 903 1,058 1,231 1,415
T12 Phil 66-07 45 248 404 053 8§74 1,079 1,283 1,500 1,759

LSD (0.05) 02.3 04.4 151.9 127.5 164.5 181.2 235.2 3511

C.V. (%) 24.65 15.45 2278 14.28 15.03 13.84 15.15 19.15
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2. Crop Growth Rate

As shown in Table 3, crop growth rates of the three sugarcane cultivars were
not different in all sampling dates. However it was observed that Phil 66-07 had a
tendency to give the highest crop growth rate in all sampling dates and followed by K
86-161 and K 90-112.

Rates of phosphorus application had no effect on crop growth rates of
sugarcane cultivars, with the exception during the sampling periods of 3 — 4 and 5-6
months after planting when there were significant differences among the rates (P <
0.05). Even though there were no difference in crop growth rates, sugarcane crop
growth rates tended to increase with increasing rates of applied phosphorus.

Interaction between sugarcane cultivars and rates of applied phosphorus on
crop growth rates was not significant at all sampling dates. However no phosphorus
application (Po) had a tendency to give the lowest crop growth rate in most sampling
date. With the highest rate of phosphorus application (45 kg TSP per rai, P3), K 90-
112 and Phil 66-07 tended to have the highest crop growth rate. However in K 86-
161 and at the rate of 35 kg TSP per rai (P;), the crop growth rate tended to be
highest in all sampling dates, with the exception at 3 - 4 months after planting where

the highest rate of phosphorus (45 kg TSP or P3) gave the highest crop growth rate.

3. Leaf Area Index

Leaf area index of three sugarcane cultivars treated with different rates of
phosphorus application is shown in Table 4. Generally there was no difference in leaf
area index among the three sugarcane cultivars at most sampling dates, except three
and four months after planting. K 86-161 had the lowest leaf area index during the
period of 3 — 7 months after planting. At 8 — 10 months after planting Phil 66-07 had
the lowest leaf area index.

However, rate of phosphorus application had significant effect on leaf area
index of sugarcane with the exception at 10 months after planting. Sugarcane leaf

arca index increased with increasing rates of applied phosphorus.
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Table 3 Effect of phosphorus application on crop growth rate in three sugarcane

cultivars (g/mzmonth) (See analysis of variance in Appendix 4)

Treatment  Cultivars TSP Period of growth
(kg/rai) 34 4-5 5-6 6-7 7-8 g-9 9-10

Vi K 90-112 167 221 204 176 189 230 208
V2 K 86-161 174 283 244 223 242 267 308
V3 Phil 66-07 188 297 276 247 256 287 322

LSD (0.05) ns ns ns ns ns ns ns
PO 0 90 170 150 114 147 194 256
Pl 25 _ 177 282 250 238 253 277 299
p2 35 207 295 271 240 241 271 317
P3 45 229 322 295 270 275 304 326

LSD (0.05}) 0.9 ns 129.9 ns ns ns ns
Ti K 90-112 0 98 165 163 109 135 198 272
T2 K 90-112 25 130 210 186 174 189 222 245
T3 K 90-112 35 213 214 208 173 183 229 274
T4 K 90-112 45 227 295 259 248 250 272 280
TS K 86-161 0 78 175 141 115 150 188 225
T6 K 86-161 25 188 295 227 226 256 268 303
T7 K 86-161 a5 200 375 324 304 302 310 394
T8 K 86-101 45 219 287 2806 247 260 296 310
T9 Phil 66-07 0 92 169 145 118 156 196 271
T10 Phil 66-07 25 214 340 338 313 314 341 347
Tl Phil 66-07 35 206 296 281 242 238 267 283
Ti2 Phil 66-07 45 240 384 340 316 313 343 389

L.SD (0.05) ns Ns ns ns ns ns ns

C.V. (%) 22.17 58.57 25.35 76.55 51.77 61.36 77.29
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Table4 Effect of phosphorus application on leaf area index in three sugarcane

cultivars (See analysis of variance in Appendix 5)

Treatment  Cultivars TSP Months after planting
(kg/rai) 3 4 5 0 7 8 9 10
Vi K90-112 1.3 1.9 2.0 1.9 2.1 24 24 30
V2 K 86-1061 1.0 1.4 1.8 1.8 1.8 24 24 3.1
V3 Phil 66-07 1.3 1.6 2.0 2.1 2.0 2.2 23 2.7
LSD (0.05) 0.23 0.30 Ns ns ns ns ns ns
PO 0 0.5 0.8 1.2 1.2 1.4 1.8 1.9 2.5
Pl 25 1.4 1.9 22 2.0 2.1 25 25 3.0
P2 35 1.3 1.9 22 2.2 22 24 25 31
P3 45 1.5 2.1 23 22 22 2.5 2.6 3.1
LSD (0.05) 0.26 034 0.46 0.32 0.33 0.41 0.38 ns
Tl K 90-112 0 0.7 1.2 1.6 15 1.7 2.0 2.0 2.8
T2 K 90-112 25 1.4 1.9 22 1.9 22 2.6 25 2.9
T3 K 90-112 35 [.5 2.1 21 1.9 2.2 2.5 24 30
T4 K 90-112 45 1.5 24 23 22 23 2.5 2.7 3.2
T5 K 86-16? 0 0.4 0.6 1.1 1.1 1.3 1.9 1.8 25
T6 K 86-161 25 1.2 1.7 1.9 1.8 2.0 27 2.8 33
T7 K 86-161 35 1.1 1.6 22 2.2 2.1 25 2.0 34
T8 K 86-161 45 1.3 1.7 2.0 2.0 I.9 24 2.4 3.0
T Phil 66-G7 0 0.5 0.5 0.8 1.1 1.3 Lo 1.8 2.4
T Phil 66-07 25 1.5 1.9 2.4 24 22 23 22 27
TIl Phil 66-07 35 1.5 1.9 23 23 22 24 2.4 2.8
T12 Phil 66-07 45 1.8 2.2 206 25 24 2.6 2.7 KN
LSD (0.05) 045 059 079 055 058 ns ns ns

C.V. (%) 2629 2518  28.09 2008 2034 2150 193] 22.33
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Interactions between sugarcane cultivars and rates of applied phosphorus on
leaf area index were significant during 3 — 7 months after planting. K 90-112 and Phil
66-07 with application of 45 kg TSP per rai (P;) gave the highest leaf area index in all
sampling dates. However, in K 86-161, the highest leaf area index was attained with
phosphorus application at the rate of 35 kg TSP per rai (P;) with the exception at three
and four months after planting where the highest rates of phosphorus (P3) gave the
highest leaf area index.

In general, no phosphorus application (Py) gave the lowest leaf area index

among all cultivars at all sampling dates.

4. Leaf Area Duration

Leaf arca duration of the three sugarcane cultivars was significantly different
(P <0.05) at 3 — 4 and 4 — 5 months afier planting. K 86-161 had the lowest leaf area
duration between 3 — 4 and 7 — 8 months after planting whereas Phil 66-07 had the
lowest leaf area duration at 8 — 9 and 9 — 10 months after planting.

Rates of phosphorus applications also had significant effects on leaf area
duration (P < 0.05). Leaf area duration of sugarcane increased with Increasing rates
of applied phosphorus.

Between 3 - 4 and 7 — 8 months after planting, interactions between sugarcane
cultivars and rates of applied phosphorus on leaf area duration were significant. This
indicates that leaf area duration of the three sugarcane cultivars responded differently
to the rates of applied phosphorus. In K 90-112 and Phil 66-07, the highest rate of
phosphorus application (45 kg TSP per rai, P3) gave the highest leaf area duration
during three to eight months after planting. However in K 86-161, the highest leaf
area duration was attained with phosphorus application at the rate of 35 kg TSP per
rai (P). 1t was observed that no phosphorus application (Pg) gave the lowest leaf area
duration in all cultivars at all sampling dates. With no phosphorus application (Py),
the highest lcaf area duration was attained in K 90-112 followed by K 86-161 and Phil
00-07 (Table 5).
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TableS Effect of phosphorus application on leaf area duration in three sugarcane

cultivars (mzmonth/stool) (See analysis of variance in Appendix 6)

Treatment  Cultivars TSP Period of growth

(kg/rai)  3-4 4-5 5-6 67 7-8 89  9-10

Vi K 90-112 1.0 13 1.3 1.3 1.5 1.6 1.8
V2 K 86-161 0.8 1.0 1.2 1.2 1.4 1.6 1.8
V3 Phil 66-07 1.0 1.2 1.3 1.3 14 1.5 1.6
LSD (0.05) 0.15 0.19 ns ns ns ns ns
PO 0 0.4 0.6 0.8 0.9 1.0 1.2 1.4
P1 25 1.1 1.3 1.4 14 1.5 1.6 1.8
P2 35 1.0 13 1.4 1.4 1.5 1.6 1.8
P3 45 1.2 1.4 1.5 14 1.5 1.7 1.9
LSD (0.05) 0.17 0.23 0.22 0.18 0.20 0.20 0.26
Tl K 90-112 0 0.6 0.9 1.0 1.1 1.2 1.3 1.6
T2 K 90-112 25 1.1 1.3 1.3 1.3 1.6 1.7 1.8
T3 K 90-112 35 1.2 1.4 1.3 1.4 1.5 1.6 1.8
T4 K 90-112 45 1.2 1.5 1.4 1.5 1.6 1.1 1.9
TS K 86-161 0 0.3 0.5 0.7 0.8 1.0 12 1.4
T6 K 86-161 25 1.0 1.2 1.2 1.2 1.5 1.8 2.0
T7 K 86-161 35 0.9 1.2 1.4 14 1.5 1.7 2.0
T8 K 86-161 45 1.0 1.2 1.3 1.3 14 1.6 1.8
T9 Phil 66-07 0 0.3 04 0.6 0.8 0.9 1.1 1.4
T10 Phil 66-07 25 1.1 14 1.6 1.5 1.5 1.5 1.6
TI1 Phil 66-07 35 1.1 1.4 1.5 1.5 1.5 1.5 1.7
T12 Phil 66-07 45 1.3 1.6 1.7 1.6 1.6 1.7 1.9
LSD (0.05) 0.29 0.39 0.37 0.31 0.35 ns ns

C.V. (%) 22.17 2337 2073 1694 1757 15.99 18.37
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5. Net Assimilation Rate (NAR)

Net assimilation rates of the three sugarcane cultivars were not different in all
sampling dates with the exception at 4 — 5 months after planting when K 90-112 had
the lowest net assimilation rate.

Rates of phosphorus application had no effect on net assimilation rate of
sugarcane. It was observed that during 3 — 4 to 5 — 6 months after planting no
phosphorus application (Py) tended to give higher net assimilation rate than
phosphorus application (P,, P, and P3). However during 6 — 7 to 9 — 10 months after
planting Py tended to give the lowest net assimilation rates in all cultivars.

Interactions between sugarcane cultivars and rates of applied phosphorus on
net assimilation rate were not significant. It was found that K 90-112 with 45 kg TSP
per rai (P3) tended to give the highest net assimilation rate during 3 -4 t0c 8-9
months after planting while K 86-161 and Phil 66-07 tended to have the highest net
assimilation rates during 3 — 4 to 5 — 6 months after planting when applying no

phosphorus (Py) (Table 6).

6. Sucrose Accumulation

Sucrose accumulation was sampled from six to ten months after planting. All
the three sugarcane cultivars accumulated sucrose from the sixth month and attained
the maximum sucrose level at the ninth months after planting, then reduced at the
tenth month.  Sucrose accumulations of the three cultivars were significantly
different. Phil 66-07 had the highest sucrose accumulation through all the sampling
periods, followed by K 86-161 and K 90-112.

Rate of phosphorus application had significant effects on sucrose
accumulations of sugarcane at the sixth and ninth months after planting. No
phosphorus application (Py) gave the lowest sucrose accumulation at all sampling
dates.

During six to eight months after planting, there was no interaction between
sugarcanc cultivars and rates of applied phosphorus on sucrose accumulation.
Between nine and ten months after planting, K 86-161 with 35 kg TSP per rai (P;)
gave the highest CCS. During the same period, Phil 66-07 with the highest rate of
phosphorus application (P3) gave the highest CCS (Table7).
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Table 6 Effect of phosphorus application on net assimilation rate in three sugarcane

cultivars (g/mzmonth) (See analysis of variance in Appendix 7)

Treatment Cultivars TSP Period of growth
(kg/rai) 3-4 4-5 5-6 0-7 7-8 8-9 9-10

Vi K 90-112 119 118 110 85 83 98 99
V2 K 86-1061 163 200 167 122 119 113 12
V3 Phil 66-07 149 180 150 118 121 130 127

LSD (0.05) ns 44.7 ns Ns ns ns ns
PO ¢ 179 226 174 85 96 107 116
Pl 25 123 138 130 115 113 113 112
P2 35 137 147 132 116 104 108 110
P3 45 136 151 132 117 118 126 111

LSD (0.05) ns ns ns Ns ns ns ns
Tl K 90-112 0 122 121 112 64 77 98 116
T2 K 90-112 25 94 108 108 90 83 86 91
T3 K90-112 35 128 109 106 8s 75 90 99
T4 K 90-112 45 132 132 115 101 100 119 89
TS K 86-161 0 204 291 231 85 106 108 105
T6 K 86-161 25 141 ol 121 128 114 98 103
T7 K 86-161 35 154 188 167 157 131 120 I21
T8 K 86-161 45 152 159 148 119 124 127 118
TY9 Phil 66-07 0 211 266 180 107 106 116 128
TI0 Phil 66-07 25 135 146 163 128 143 156 142
TH Phil 66-07 35 128 143 124 106 106 114 111
iz Pl 66-07 45 124 163 134 131 129 132 126

B LSD (0.05) ns ns ns Ns ns ns ns
C.V. (%) 43.18 52.92 68.57 66.67 49.79 63.29 73.38
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Table 7 Effect of phosphorus application on sucrose accumulation in three

sugarcane cultivars (CCS) (See analysis of variance in Appendix 8)

Treatment Cultivars TSP Months after planting
(kg/ra1) 6 7 8 9 10
Vi K 90-112 7.41 7.97 8.51 8.87 6.66
V2 K 86-161 7.65 8.16 8.57 9.27 8.01
V3 Phil 66-07 8.98 10.21 10.56 10.98 9.58
LSD (0.05) 0.844 0.986 0977 0.969 1.153
Pl 0 7.00 7.96 8.34 8.49 7.03
P2 25 8.21 8.75 9.16 9.67 8.09
P2 a5 831 9.15 9.68 10.32 8.69
P4 45 8.54 9.26 9.67 10.36 8.51
LSD {0.05) 0.975 ns ns 1.119 ns
Tl K 90-112 0 6.47 7.95 8.22 7.98 6.54
T2 K 90-112 25 173 7.84 8.45 8.87 6.64
T3 K 90-112 35 7.36 8.15 8.42 9.30 6.82
T4 K 90-112 45 8.06 7.94 8.95 9.36 6.64
TS K 86-161 0 6.31 7.18 7.83 7.65 6.50
TG K 86-161 25 8.07 7.77 7.79 8.71 7.37
T7 K 86-161 35 8.32 8.69 9.47 10.62 9.55
T8 K 86-161 45 7.91 9.01 9.19 10.09 8.61
T9 Phil 66-07 0 8.21 8.76 8.96 9.84 8.05
T10 Phil 66-07 25 8.82 10.63 11.23 11.43 10.27
T11 Phil 66-07 35 9.25 10.62 11.16 11.03 9.72
T2 Phil 66-07 45 9.63 10.83 10.87 1102 10.27
LSD (0.05) ns ns ns 1.939 2.305
CV. (%) 14.64 15.60 14.74 13.87 19.82
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7. Phosphate in Sugarcane Juice

From Table 8, phosphate levels in sugarcane juice of the three sugarcane
cultivars were significantly different (P <0.05) at seven and eight months after
planting. Phil 66-07 (V3) had the highest phosphate level in juice through all the
sampling dates, with the exception at six months after planting.

Rates of phosphorus application had significant effects on phosphate in Juice
at six, seven and nine months after planting. However with increasing rates of applied
phosphorus, phosphate in juice increased and the maximum level was attained with 45
kg TSP per rai (P3).

Interactions between sugarcane cultivars and rates of applied phosphorus on
phosphate in juice were not significant. However no phosphorus application seemed
to lead to the lowest level of phosphate in sugarcane juice. It was observed that, in
Phil 66-07, application of 35 kg TSP per rai (P,) tended to give the highest phosphate
level in sugarcane juice during six to nine months after planting. Between six to eight
months after planting, in K 90-112, the highest phosphate in juice was attained with
phosphate application at the rate of 35 kg TSP per rai (P2). Moreover, in K 90-112,
phosphate in juice reached the maximum during nine to ten months after planting

when higher rate of phosphorus (P3) was applied.

8. Tillering
As shown in Table 9, tiller numbers of the three sugarcane cultivars were
significant (P <0.05) during four to five and eight to ten months after planting. This
Table also indicates that K 86-161 had the lowest tillering rate in all sampling dates.
Rates of phosphorus application had significant effect on tillering number of
sugarcane during three to five, eight and nine months after planting. No phosphorus

application gave the lowest tiller number in most sampling dates.
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Table 8 Effect of phosphorus application on phosphate in sugarcane juice in three

sugarcane cultivars (ppm) (See analysis of variance in Appendix 9)

Treatment Cultivars TSP Months after planting
(kg/rai) 6 7 8 9 10
Vi K 90-112 250 287 236 274 278
V2 K 86-161 24 294 253 269 284
V3 Phil 66-07 270 318 283 292 298
LSD (0.05) ns 26.9 19.4 ns ns
PO 0 201 255 239 244 254
Pl 25 276 308 260 268 296
P2 35 308 321 266 291 288
P3 45 286 314 266 311 309
LSD (0.05) 424 309 ns 397 ns
Tl K 90-112 0 190 234 216 247 245
T2 K 90-112 25 243 289 244 256 279
T3 K 90-112 35 303 315 243 276 291
T4 K 90-112 45 265 311 241 317 298
TS K 86-161 0 219 241 231 233 268
T6 K 86-161 25 301 313 254 251 277
T7 K 86-161 35 307 311 253 282 270
T8 K 86-161 45 305 308 276 310 320
T9 Phil 66-07 0 195 289 270 250 249
TtO Phil 66-07 25 281 322 280 298 332
T11 Phil 66-07 35 315 337 301 316 304
Ti2 Phil 66-07 45 289 322 281 306 307
LSD (0.05) ns ns ns ns Ns

C.V. (%) 19.05 12.41 10.39 17.16 16.37
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Table 9 Effect of phosphorus application on number of tillers in three
sugarcane cultivars (tiller/stool) (See analysis of variance in Appendix
10)
Treatment  Cultivars TSP Months after planting

(kg/rai) 3 4 5 6 7 8 9 10
Vi K 90-112 520 496 497 430 423 430 442 507
V2 K 86-161 435 426 406 38 393 393 395 432
V3 Phil 66-07 472 447 426 410 427 451 504 615
LSD (0.05) Ns 0557 0526 ns ns 0350 0484 0410
PO 0 261 299 332 379 411 434 421 499
Pi 25 586 513 472 437 426 443 482 549
P2 35 499 489 472 415 409 437 459 548
P3 45 $56 524 470 408 410 386 425 476
LSD (0.05) 0972 0.643  0.608 ns ns 0411 ns  0.473
Tl K 90-112 0 301 356 409 431 423 426 397 504
T2 K 90-112 25 691 527 47 427 418 459 491 555
T3 K 90-112 35 477 509 48 403 395 434 455 528
T4 K 90-112 45 611 59 S44 462 456 402 424 440
TS K 86-161 0 242 259 282 333 349 382 379 383
T6 K 86-161 25 4.81 474 442 420 402 409 407 453
T7 K 86-16! 35 498 493 475 394 408 400 409 453
T8 K 86-161 45 520 478 426 408 41t 381 38 439
T9 Phil 66-07 0 241 281 305 373 460 493 487 610
T10 Phit 66-07 25 587 538 502 466 459 459 548 639
TI1 Phil 66-07 35 521 465 456 449 424 471 514 662
T12 Phil 66-07 45 539 504 440 353 364 373 466 551
LSD (0.05) 1683 1113 1.053 0948 0770  ns ns  0.820
C.V. (%) 2465 1545 2457 1695 1676 1606 1504 1099
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Interactions between sugarcane cultivars and rates of applied phosphorus on
tillering were significant (P <0.05) during three to seven and ten months after
planting. In K 86-161, at three, and eight to ten months afier planting, the highest
tillering was attained with phosphorus application at the rate of 25 kg TSP per rai (P1)
and during four to seven months after planting with the rate of 45 kg TSP per rai (P3).
In K 86-161, no phosphorus application gave the lowest number of tillers. In Phil 66-
07, phosphorus application at the rate of 25 kg TSP per rai (P) gave the maximum
number of tillers with the exception at eight months after planting. In K90-112, the
number of tillers was highest at 3, 8, 9 and 10 months when applied with 25 kg of
TSP. At 4 to 7 months after planting of K90-112, application of 45 kg of TSP gave
the highest number of tillers.

9. Stalk Height

Stalk heights of the three sugarcane cultivars were different (P < 0.01) at all
sampling dates. K 90-112 had the lowest stalk height through all sampling dates. Pl
66-07 had the highest stalk during three to five months after planting while K 86-161
had the highest stalk height during six to ten months after planting.

Rates of phosphorus application also had effect (P < 0.01) on height of
sugarcane stalks. No phosphorus application gave the lowest stalk height while
application of 45 kg TSP per rai (P3) gave the highest stalk during six to ten months
after planting.

Interactions between sugarcane cultivars and rates of applied phosphorus on
stalk height were significant (P < 0.01), indicating that the three sugarcane cultivars
responded differently in height to the rates of applied phosphorus. In K 90-112, the
highest stalk height was attained with phosphorus application at the rate of 25 kg TSP
per rai (P;) while in Phil 66-07, the rate of 45 kg TSP per rai (P3) gave the tallest
stalks. In K 86-161, the phosphorus application at the rate of 35 kg TSP per rai (P2)
gave the tallest stalk during 3 — 5 months after planting while at 6 — 10 months after
planting, 45 kg TSP per rai (P;) had the maximum stalk height. On the other hand, n
all the sugarcane cultivars, no phosphorus application gave the shortest stalk. Among

them, K 86-161 was the tallest whereas K 90-112 was the shortest (Tablel0).
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Table 10 Effect of phosphorus application on stalk height in three sugarcane
cultivars (cm) (See analysis of variance in Appendix 11)
Treatment  Cultivars TSP Months after planting
(kg/rai) 3 4 5 6 7 8 9 10
\% K 90-112 58 74 84 91 97 102 107 120
V2 K 86-161 84 106 124 139 150 158 169 186
V3 Phil 66-07 93 114 128 136 145 151 157 172
LSD (0.05) 6.8 7.3 8.4 8.9 9.7 10.6 10.9 11.8
PO 0 47 60 70 78 85 90 99 113
Pl 25 89 111 126 137 145 152 158 . 171
P2 35 89 111 126 137 15 152 158 175
P3 45 88 110 127 139 149 156 163 178
LSD (0.05) 7.9 8.5 9.7 103 12 122 1.6 13.6
Tl K 90-112 0 42 53 61 67 72 76 82 98
T2 K 90-112 25 63 80 90 97 102 106 109 19
T3 K 90-112 35 65 82 93 101 109 116 123 136
T4 K 90-112 45 63 81 91 99 105 11 116 i28
TS K 86-161 0 51 67 79 88 95 100 114 127
T6 K 86-161 25 95 120 140 156 168 178 187 203
T7 K 86-161 35 97 122 140 155 166 174 182 203
T8 K 86-161 45 92 17 139 157 171 182 192 209
T9 Phil 66-07 0 48 61 7 80 87 94 99 114
T10 Phil 66-07 25 110 133 147 157 165 171 177 191
Ti Phil 66-07 35 105 130 144 152 159 165 170 184
Ti2 Phil 66-07 45 109 134 150 160 169 175 183 199
LSD (0.05) 137 148 16.7 17.8 195 212 219 235
C.V. (%) 1214 1214 1037 1010 1034 1070 1053 1026
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10. Phosphorus Content in Index Leaf

After phosphorus application, phosphorus content in the third topmost visible
dewlap leaf or index leaf of the three sugarcane cultivars was significant (P < 0.01) at
100 and 120 days after planting (the third and fourth sampling dates), and nine and ten
months after planting. As can be seen from Table 11, K 86-161 had the highest
phosphorus content in index leaf at all sampling dates with the exception at 60 days
after planting (the first sampling date).

Rates of phosphorus application also had significant effect on phosphorus
content in index leaf of sugarcane (P < 0.01) with the exception at six and eight
months after planting. Sugarcane with phosphorus application had higher phosphorus
content in index leaf than the one with no phosphorus application. The highest rate of
phosphorus application (P3) gave the maximum phosphorus content in index leaf.

Interactions between sugarcane cultivars and rates of applied phosphorus on
phosphorus content in index leaf were significant (P < 0.05) at all sampling dates
except during six to eight months after planting. No phosphorus application (Po) gave
the lowest phosphorus content in index leaf of all three sugarcane cultivars. However
levels of phosphorus content in index leaf were different among the three cultivars. In
K 86-161, the highest phosphorus content in index leaf was attained with phosphorus
application at the rate of 45 kg TSP per rai (P3) (Table11). In K90-112, application of
phosphorus at 35 kg of TSP per rai gave the highest phosphorus content in the index
leaf at most sampling dates with the exception at 60 and 100 days and 8 months after
planting. In contrast, in Phil 66-07, the highest phosphorus content in the index leaf
was obtained from application of either 25 or 45 kg of TSP per rai at most sampling

dates (Table 11).
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Table 11 Effect of phosphorus application on phosphorus content in index leaf
of three sugarcane cultivars (percent) (See analysis of variance in
Appendix 12)
Treatment  Cultivars TSP Months after planting
(kg/rai) 1 2 3 4 5 6 7 8 9 10

\2! K 90-112 024 020 015 016 015 012 014 013 013 012
V2 K 86-161 023 621 018 018 016 013 014 014 014 014
V3 Phil 66-07 024 020 017 015 015 012 014 013 012 01]

LSD (0.05) Ns ns 0015 0015 ns ns ns ns  0.010 0.008
PO 0 012 012 014 0I5 013 011 012 013 012 010
P 25 027 021 017 016 016 013 014 014 013 013
P2 35 027 024 017 016 016 012 014 014 014 013
P3 45 029 024 018 018 016 012 0I5 014 014 014

LSD (0.05) 0034 0032 0018 0017 0014 ns 0014 ns 001! 0009
Tt K 90-112 0 013 014 015 015 014 011 011 012 012 0l]
T2 K 90-112 25 026 021 015 014 015 012 013 013 013 012
T3 K 90-112 35 026023 015 017 016 013 016 013 014 0.13
T4 K 90-112 45 029 021 016 016 015 012 015 014 013 012
TS K 86-161 0 011 010 014 015 012 012 013 013 012 011
T6 K 86-161 25 024 021 018 019 0.7 014 014 0I5 014 015
T7 K 86-161 35 028 025 019 017 017 013 014 014 015 014
T8 K 86-161 45 031 026 022 021 018 014 014 016 016 016
T9 Phil 66-07 0 012 011 014 014 013 012 012 012 011 0.08
T10 Phil66-07 25 030 020 017 016 015 012 014 014 013 013
TI1 Phil 66-07 35 027 023 018 015 0I5 012 013 014 012 0.2
T2 Phil 66-07 45 028 025 017 016 046 012 015 013 013 013

LSD (0.05) 0.058  0.055 0.031 0030 0024 ns ns ns 0019 0016

C.V. (%) 1709 19.02 1279 1280 10,99 11.63 1247 1348 1019 §99
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11.  Nutrient Content in Sugarcane Parts
Analysis of nutrient content in green leaf, leaf sheath, dry leaf and stalk of
cane at harvest was done to study the effect of phosphorus application.
11.1  Nitrogen

Nitrogen content of the three sugarcane cultivars was significant (P <
0.01) in leaf sheath, green leaf and dry leaf, but not in stalk. The highest nitrogen
contents in green leaf and leaf sheath were found in K 86-161 (0.51 and 0.97%), and
followed by Phil 66-07 (0.47 and 0.83%). In dry leaf, Phil 66-07 had the highest
nitrogen content with 0.39%, followed by K 86-161 with 0.35% nitrogen content.

Rates of phosphorus application had no effect on nitrogen contents in
all sugarcane parts. Nitrogen contents ranged from 0.18-0.22, 0.46-0.49, 0.84-0.87
and 0.34-0.37% in stalk, leaf sheath, green leaf and dry leaf respectively.

Interactions between sugarcane cultivars and rates of applied
phosphorus on nitrogen content in Sugarcane parts were not different. However, K
86-161 with no phosphorus application gave higher nitrogen content in stalk, leaf
sheath and green leaf than the phosphorus applications. In K 90-112, the highest
nitrogen contents were found in leaf sheath, green leaf and dry leaf with phosphorus
application at the rate of 45 kg TSP per rai (P3). Phil 66-07 had the highest nitrogen
contents in leaf sheath and green leaf when the highest rate of phosphorus was
applied, while the highest nitrogen content in dry leaf was attained with phosphorus

application at the rate of 25 kg TSP per rai (Py) (Table12).

11.2 Phosphorus
Phosphorus content in stalk, green leaf, and dry leaf of the three
sugarcane cultivars were significant (P < 0.05). When compared among varieties, K
86-161, had the lowest phosphorus content in dry leaf (0.03%). K 90-112 had the
highest phosphorus content in stalk (0.02%) while the lowest phosphorus content was

in green leaf (0.09%).
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Table 12 Effect of phosphorus application on nitrogen content in sugarcane parts
(See analysis of variance in Appendix 14)
Treatment Cultivars TSP Nitrogen content in parts of sugarcane (%)
(kg/ran) Stalk Leaf shcath Green feaf Dry leaf
Vi K 90-112 0.21 0.42 0.79 0.32
V2 K 86-161 0.19 0.51 0.97 0.35
V3 Phil 66-07 0.19 0.47 0.83 0.39
LSD (0.05) ns 0.038 0.080 0.032
PO 0 0.22 0.47 0.85 0.34
Pl 25 0.18 0.46 0.85 0.37
P2 35 0.19 0.46 0.84 0.36
P3 45 0.18 0.49 0.87 0.35
LSD (0.05) ns ns ns ns
Tl K 90-112 0 0.21 0.40 0.77 0.33
T2 K 90-112 25 0.19 0.42 0.78 0.34
T3 K 90-112 35 0.20 0.41 0.74 0.30
T4 K 90-112 45 0.20 0.45 0.81 0.32
TS K 86-161 0 0.20 0.53 0.95 0.34
T6 K 86-161 25 0.20 0.49 0.94 0.36
T7 K 86-161 35 0.19 0.49 0.94 0.34
T8 K 86-161 45 0.20 0.52 0.94 0.37
T9 Phil 66-07 0 0.21 0.48 0.84 0.36
TI0 Phil 66-07 25 0.20 0.47 0.84 0.41
T1 Phil 66-07 35 0.20 0.47 0.83 0.43
r2 Phil 66-07 45 0.20 0.48 0.85 0.37
LSD (0.05) ns ns ns ns
CV. (%) 31.97 13.18 10.41 12.67
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Phosphorus application at any rates significantly increased phosphorus
content only in green leaf (P < 0.01). For leaf sheath, even though rates of
phosphorus application had no significant effect on phosphorus content, sugarcane
from no phosphorus application tended to have lower phosphorus content in leaf
sheath (0.06%) when compared to the phosphorus application treatments.

Interactions between sugarcane cultivars and rates of applied
phosphorus on phosphorus content in sugarcane parts were not significant. However
without phosphorus application, phosphorus content in leaf sheath and green leaf

tended to be lower, comparing to phosphorus treatments (Tablel3).

11.3 Potassium

Potassium contents in various parts of the three sugarcane cultivars
were significantly different (P < 0.05) except in leaf sheath. Phil 66-07 had the
highest potassium content in all sugarcane parts.

Any rates of phosphorus application had no significant effect on
potassium content in various parts of sugarcane. However, no phosphorus application
(Pg) gave lower potassium in leaf sheath (0.73%) and green leaf (0.88%) than the one
with phosphorus application.

There were no interactions between sugarcane cultivars and rates of
applied phosphorus on potassium content in various parts of sugarcane. In general,
potassium content in leaf, stalk, leaf sheath and dry leaf ranged from 0.46% to 0.60%,
0.71 to 0.80%, 0.82 to 0.10% and 0.33 to 0.43%, respectively (Table14).
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Table 13 Effect of phosphorus application on phosphorus content in sugarcane

parts (See analysis of variance in Appendix 14)

Treatment Cultivars TSP Phosphorus content in parts of sugarcane (%)
(ke/rai) Stalk Leaf sheath Green leaf Dry leaf
Vi K90-112 0.02 0.07 0.09 0.04
V2 K 86-161 0.01 0.08 0.11 0.03
V3 Phil 66-07 0.01 0.08 0.11 0.04
LSD (0.05) 0.006 ns 0.016 0.008
PO 0 0.01 0.06 0.07 0.04
Pl 25 0.01 0.08 0.11 0.04
P2 35 0.02 0.08 0.1 0.04
P3 45 0.01 0.08 0.11 0.04
LSD (0.05) ns ns 0.018 ns
Ti K 90-112 0 0.02 0.06 0.06 0.04
T2 K 90-112 25 0.02 0.07 0.10 0.05
T3 K 90-112 35 0.03 0.07 0.10 0.05
T4 K 90-112 45 0.02 0.08 0.10 0.05
TS K 86-161 0 0.01 0.07 0.09 0.03
T6 K 86-161 25 0.01 0.08 0.12 0.03
T7 K 86-1061 35 0.01 0.08 0.12 0.03
T8 K 86-161 45 0.01 0.08 0.12 0.03
T9 Phil 66-07 0 0.01 0.05 0.07 0.04
Ti0 Phil 66-07 25 0.0l 0.08 0.12 0.04
TI? Phil 66-07 35 0.01 0.08 0.12 0.04
TI2 Phil 66-07 45 0.01 0.08 0.12 0.05
LSD (0.05) ns ns ns ns

C.V. (%) 31.97 13.18 36.45 33.80
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Table 14  Effect of phosphorus application on potassium content in sugarcane parts

(See analysis of variance in Appendix 14)

Treatment Cultivars TSP Potassium content in parts of sugarcane (%)
(kg/rai) Stalk Leaf sheath Green leaf Dry leafl
\| K 90-112 0.49 0.76 0.85 0.36
V2 K 86-1061 0.53 0.75 0.92 0.34
V3 Phil 66-07 0.57 0.75 0.93 0.40
LSD (0.05) 0.069 ns 0.053 0.046
PO 0 0.54 0.73 0.88 0.37
PI 25 0.55 0.76 0.94 0.38
P2 35 0.51 0.75 0.89 036
P3 45 0.53 0.77 0.89 0.37
LSD (0.05) ns ns ns ns
Tt K 90-112 0 0.47 0.71 0.82 0.36
T2 K90-112 25 0.50 0.76 0.86 0.37
T3 K 90-112 35 0.46 0.76 0.86 0.35
T4 K 90-112 45 0.52 0.80 0.86 0.37
TS K 86-161 0 0.55 0.74 0.90 034
Te K §6-161 25 0.54 0.73 0.97 0.33
T7 K 86-161 35 0.52 0.76 0.91 0.37
T8 K 86-161 45 0.52 0.76 0.91 0.33
T Phil 66-07 0 0.58 0.76 0.91 0.41
TIQ Phil 66-07 25 0.60 0.78 [.00 0.43
T11 Phil 66-07 35 0.55 0.72 0.90 0.35
T12 Phit 66-07 45 0.55 0.74 0.91 0.40
LSD (0.05) ns ns Ns ns

C.V. (%) 3417 15.32 4140 29.28
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12. Yield and Yield Components
12.1  Yield

Referring to Table 15, yields of the three sugarcane cultivars were
significantly different (P < 0.01). Phil 66-07 had the highest yield of 8.53 tonnes per
rai, followed by K 86-161 and K 90-112 with cane yield of 7.74 and 6.23 tonnes per
rai, respectively.

Rate of phosphorus application also had significant effect on cane yield
(P <0.01). Sugarcane yield increased with increasing rates of applied phosphorus.

Interactions between sugarcane cultivars and rates of applied
phosphorus on sugarcane production were significant (P < 0.01), indicating that the
three sugarcane cultivars responded differently to the rates of applied phosphorus. In
all three cultivars, no phosphorus application consistently gave the lowest cane yield.
Increasing rates of phosphorus application for K 90-112 increased cane yield and the
highest yield was attained with the phosphorus application at the highest rate, 45 kg
TSP per rai (P;). However the highest yield of K 86-161 (9.25 tonnes per rai) was
attained with 35 kg TSP per rai (P;) while Phil 66-07 with 25 kg TSP per rai (P;) had
the maximum yield of 9.90 tonnes per rar. Phil 66-07 produced higher yield and
responded to phosphorus application better than K 86-161 and K 90-112, respectively.

12.2  Yield Components
12.2.1 Number of Stalks per Rai

Significant differences among the three sugarcane cultivars
were observed in number of stalk per rai. Phil 66-07 had the highest number of stalk
per rai (9,305 stalks per rai) while K 90-112 was the lowest (7,969 stalks per rai).
Rates of phosphorus application had significant effect on number of stalk per rai,
being highest when phosphorus was applied at the rate of 35 kg TSP per rai (P2) and
lowest when no phosphorus was applied. Interactions between cultivars and rates of

phosphorus were not significant (Table 15).
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Table 15 Yield and yield components of sugarcane cultivars under different rates of

phosphorus application (See analysis of variance in Appendix 13)

Treatment  Cultivars TSP Yield I:t‘;'":’sf ‘f:;}‘u CCS  Sugar Yield

(kg/rai) (tomnes/rai) (Stalks/rai)  (kg/stalk) (%) (kg/rai)
Vi K90-112 6.23 7969 0.77 5.93 367
V2 K 86-161 7.74 8210 0.93 7.09 562
V3 Phil 66-07 8.53 9305 0.91 8.75 774
LSD {0.05) 091 703.3 0.089 0.703 924
PO 0 4.68 7593 0.62 6.41 302
PI 25 8.28 8653 0.95 7.35 632
P2 35 8.44 8981 0.94 7.70 669
P3 45 8.60 8751 0.98 7.57 668

F-test 1.04 812.0 0.102 0.812 106.7
T1 K 90-112 0 4.40 7118 0.62 6.76 303
T2 K 90-112 25 6.40 8133 0.79 5.18 331
T3 K 90-112 35 6.50 8359 0.78 6.05 401
T4 K 90-112 45 7.63 8264 0.92 572 435
TS K 86-101 0 4.78 7190 0.66 5.60 271
T6 K 86-161 25 8.53 8482 1.01 7.74 654
T7 K 86-161 35 9.25 8698 1.06 7.52 695
T8 K 86-161 45 8.40 8472 0.99 7.44 628
9 Phil 66-07 0 4.88 8472 0.58 6.82 333
T10 Phil 66-07 25 9.90 9344 1.06 9.12 910
T11 Phil 66-07 35 9.58 9887 0.97 9.53 911
T12 Phil 66-07 45 9.78 9518 1.03 9.55 942

F-test 1.82 ns 0.178 1.406 184.8

C.V. (%) 16.82 11.50 14.15 13.46 22.61
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12.2.2 Stalk Weight
Stalk weights of sugarcane were significantly different among
varieties. Rates of phosphorus application also had significant effects on stalk weight.
Significant interactions between cultivars and rates of phosphorus were observed in
terms of stalk weight. Zero phosphorus application gave lowest stalk weights in all
three cultivars, however, the highest stalk weight of K 90-112 was obtained when 45
kg TSP per rai was applied while those of K 86-161 and Phil 66-07 with the
application of 35 and 25 kg TSP per rai, respectively (Table 15).

12.2.3 Commercial Cane Sugar (CCS)

Table 15 shows both cultivars and rates of phosphorus
application had significant effect on commercial cane sugar values (CCS) at final
harvest. It was noted that significant interactions between the two factors were also
observed. The highest CCS value of K 90-112 was obtained when no phosphorus was
applied (6.76%) but those of K 86-161 (7.74%) and Phil 66-07 (9.55%) were obtained
when 25 and 45 kg TSP per rai were applied, respectively.

12.2.4 Sugar Yield

Sugar yields, which can be calculated from CCS values and
lonnes cane yield, were significantly affected by both cane cultivars and rates of
phosphorus application (Table 15).  Interactions between the two factors also had
significant effect on sugar yield. Zero phosphorus application gave the lowest sugar
yield in all three .cultivars i.e. 208, 302 and 333 in cane cultivars for K 86-161, K 90-
112 and Phil 66-07 respectively. For maximum yields, K 90-112 (434.29 kg per rai)
and Phil 66-07 (942.30 kg per rai) were obtained with the application of 45 kg TSP
per rai, while that of K 86-161 (695 kg per rai) was obtained with the application of
35 kg TSP per rai (Table 15).

13. Harvest Index

All three sugarcane cultivars were significant different in harvest index of
cane and sugar yields (P < 0.01). Phil 66-07 had the highest harvest index of cane and
sugar yields whereas K 90-112 had the lowest values. Rates of phosphorus applied
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also had significant effects on cane and sugar yields harvest index (P < 0.01). The
lowest harvest index of cane and sugar yields were obtained when no phosphorus was
applied. In addition, the maximum values of both cane and sugar yields were
obtained with the phosphorus application at the rates of 35 and 45 kg TSP per rai (P,
and P3).

There was significant interaction between sugarcane cultivars and rates of
phosphorus application on harvest index of both cane and sugar yield. K 90-112 had
the highest harvest index of both yields when 45 kg TSP per rai (P3;) was applied. Phil
66-07 obtained the highest harvest index of cane and sugar yields with phosphorus
application at the rate of 25 kg TSP per rai (P;), followed by 45 kg TSP per rai (P3),
35 kg TSP per rai (P;) and zero phosphorus application (Tablel6).
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Table 16 Cane and sugar yield harvest index of sugarcane cultivars with various

rates of phosphorus application (See analysis of variance in Appendix 13)

Treatment Cultivars TSP Harvest {ndex

(kgfrai) Cane Sugar

Vvl K 90-112 0.52 0.35
V2 K 86-161 0.63 0.51
V3 Phil 66-07 0.65 0.63
LSD (0.05) 0.038 0.083

PO 0 0.55 0.40
Pl 25 0.03 0.52
P2 35 0.6l 0.54
P3 45 0.62 0.54
LSD (0.05) 0.043 0.095

Ti K 90-112 0 0.48 0.33
T2 K 90-112 25 0.54 0.36
T3 K 90-112 35 0.51 0.35
T4 K 90-112 45 0.55 0.37
T5 K 86-161 0 0.59 0.39
T6 K 86-161 25 0.65 0.48
T7 K 86-161 35 0.66 0.63
T8 K 86-161 45 0.64 (.55
T9 Phil 66-07 0 0.59 0.48
T10 Phil 66-07 25 0.69 0.71
TI1 Phil 66-07 35 0.66 0.65
TI12 Phil 66-07 45 0.67 0.09
LSD {0.05) 0.075 0.165
C.V. (%) 8.67 23.06






