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Executive Summary

Project : Effect of irrigation on Yield of oil palm

Oil palms have been grown well in tropical climate where rainfall is over 2,000
mm./fyear and without any of moisture stress months. Prolonged moisture stress due to drough
results in limiting in growth and yield. In many oil palm plantation areas of Thailand, rainfall is
limited and causes in a drop in oil palm yield. Therefore, supply of watér can be one of an
effective way to maintain the h'igh production of oil palm. However, there is still very limited
information of water stress and water supply to oil palm. Hence, study on water management
and supply is needed to be dene to provide basic information for efficiency use water to oil

palm production.

Objectives
1. To develop technique of water supply to oif palm.
2. To get an information on increasing of net income as a results of water supply.

3. To extend the knowledge of water management to farmars.

Methodology

1. Two field trials were conducted on 4 year old palms in Trang {soil series; Khlong Thom)
and 6%5 year old palms in Krabi (soil series; Krabi gravelly variant) during January
1998-June 2001,

2. The experiment was designed to study an effect of water stress on palm yield.
Randomized completely block design was used with 3 blocks and the treatments were
as follows.

Treatment 1 : no water supply (Controf)

Treatment 2 : supply of water when the soils at depth of 30 cm. had moisture level
at 30-40% of available water capacity (AWC)

Treatment 3 : supply of water when the soils at depth of 30 cm. had moisture leve!
at 50-60% of available water capacity (AWC)

Treatment 4 : supply of water when the soils at depth of 30 cm. had moisture level

at 70-80% of available water capacity (AWC)

Water was supplied until the moisture of soils had reached 100% of AWC at the

soil depth of 30 cm. Every plots were received fertilizer as the rates shown in table 1.
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Table 1 Rate and types of fertilizers applied for oil palm experiments in Trang and Krabi.

v

Application rate (g)
sites m =
Urea* TSP KCI™ Kieserite Borate
Trang 2,000 1,500 3,000 1,000 100
Krabi 3,500 1,500 4,000 1,000 80

* split application 2 times at the same amount. d Triple superphosphate ® Potassium chloride

3. Data recorded

Results

" Weight of fresh fruit bunch

= Number of fresh fruit bunch

" Sexratio

* Amount of nutrients in leaves from leaf analysis
® Rainfall and soil moisture data

®  Water used data

®* Basic economic data

After controlling of water supply according to the 4 treatments in Trang and Krabi

during 1998-2001, the results can be concluded as follow.

1.

In the areas where rainfall exceed 2,000 mm./year, supply of water was not significantly
{P=0.05) increase in fresh fruit bunch weight and number of fresh fruit bunch, However,
it did make the significance in increasing of bunch weight (total bunch weight / number
of bunches) for the young paims.

In treatment 4 which had adequate water supply, pollen germination and formation of
fruits were found during the drought period especially for the young palms.

Water supply affected on increasing of sex ratio and was cbviously found in young oil
patms during the drought period.

There was not significantly difference (P>0.05) in nutrient contents in leaves from the
frond nb.1 7 of all treatments.

During the 4 years of experiments, there was not cost effectiveness for investment in

water supply where the areas had rainfall between 1,900 to 2,300 mm./year.
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Abstract

Project : Effect of irrigation on Yield of oil palm

The effects of water supply on yield and yield components were studied in Trang
(4 year old palms) (soil series; Khlong Thom) and Krabi (6% year old palms) (soil series; Krabi
gravelly variant) during January 1998-June 2001. In both sites oil palms were planted at 9x9x9
m. spacing. A randomized complete block design with three blocks inf‘which 20 palms/plot
plot was used. The treatments included 4 levels of water supply as follow : T1, no water
supply ; T2, T3 and T4 were supplied of water when the soils at depth of 30 cm. had moisture
levels at 30-40%,; 50-60% and 70-80% of available water capacity (AWC) respectively and
water was supplied until the moisture of soils had reached 100% of AWC.

In Trang rainfall were 2,370.0 2,208.4 uav 1,972.0 mm./year in 1999, 2000 and
2001 respectively and had the number of raining days of 163, 140 and 149 days respectively.
During the 3 years experiment, the site experienced drought period (less then 100 mm. of
rainfall} of 3 months every year. In this situation, supply of water in T3 and T4 was not
significantly increasing in yield during the 4 years experiment. The accumulated fresh fruit
bunch (FFB} weight of this site were 638.62, 667.78, 642.38 and 709.87 kg/plant respectively,
and the accumulated number of FFB were 57.5, 58.71, 53.73 and 55.08 bunches/plant
respectively. However, there was a trend of increasing in average bunch weight in T4 (12.89
kg.) when compared with the average of bunch weights in T1-T3 (11.18-11.93 kg.). When there
had a long period of drought in 2001, T4 showed significantly difference (P>0.05) in FFB
development which 16.34 kg. was obtained in T4 when compare with 13.76-14.29 kg. obtained
in T1-T3. The was not difference in flowering as sex ratios were similar (45.4-46.7%]) for all
treatments. However, in the dry year (&999), T4 showed higher sex ratio of 71.0% when
compared with 30.33, 49.33 and 57.0% found in T1, T2 and T3 respectively.

In Krabi, where the rainfall was similar to Trang in which 2,323.8, 2,196.1 and
1,932.7 mm. of rainfall were obtained in 1999, 2000 and 2001 respectively. There had a
drought period of 3 months in 1999 and 2000, and 2 months in 2001. The results of 4 year
experiments showed no significantly difference in FFB (468.23-508.01 kg/plant), number of
FFB (33.09-34.41 bunches/plant) and average bunch weight (13.57-14.56 kg.) of the 4
treatments. Fruit development and sex ratio were also similar in all treatments.

In both sites, there was no difference in nutrient content in leaves from the frond
no.17 as a results of different amounts of water supply.
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d - L) 1 ar - ar
AVTIN 8 HANRAUATENALTENBLNANRRTIN 4 T (F2u919 N.1.41 - 5.A.44) WRINAREIRMTART

dwinnzane FIUIUNTANEY vwin 1 nzane
Treatment v a v
(nn./my) (RUN/AU) (nn.)
T 638.62 57.52 11.18°
T2 667.78 58.71 11.36™
T3 642.38 5373 11.93%
T4 709.87 55.08 1289
CV.(%) 7.6 8.2 4.4
F-test ° ns ns *
LSD {0.05) - 101.40 9.274 1.052
L.SD (0.01) 153.614 14.049 1.594
ns : WflAruuAnAtaeatin
* fiauuanAan e anssiuA A ey 95 wefigus
Y5797 9 ﬁwﬁnwzmﬂ/f’l’u(nn.) Tuwdasll  wlasvaassdaninnga
Treatment 2541 2542 2543 2544
T1 54.27 150.52 206.58 227.25
T2 48.55 149.79 234.16 235.28
T3 4532 153.21 201.60 242.25
T4 55.02 157.13 231.24 266.48
C.V. (%) i8.0 13.8 156.8 83
F-test ns ns ns ns
LSD (0.05) 18.32 42.08 68.74 40.70
LSD (0.01) 27.75 63.75 104.14 61.66

ns : WNAINUANF N NATH
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Treatment = il ~ 242 = 28 Y i
WA-H.8 | nA-6.A. | NA-8 | NA-6A | NA-N8 | NA-SA | NA-UY | NA-GA
T1 40.77 13.50 47 .36 103.16 37.92 168.66" 97.24 130.01
T2 36.54 12.01 48.96 100.83 54.08 180.08%° | 112.28 123.00
T3 32.93 12.39 36.37 116.84 31.29 170.31° | 102.59 139.66
T4 39.47 15.55 29.32 127.81 35.29 195.95° 123.05 143.43
C.V. (%) 16.50 34.90 47.10 26,7 /6.8 6.6 . 23.0 15.1
F-test ns ns | ns ns ns * ns ns
LSD (0.05) 12.31 9.3 38.09 59.74 60.87 - 23.66 493 89 40.94
LSD (0.01) 18.64 14.10 57.71 90.51 92.21 35.85 75.57 62.02
ns : lifAuuANAn WAhA
¢ fiaruuansnanasiansziuATdei 95 Wefidul
AseR 11 wwtinnsaness (MN.) Arau 4 heu wlamaassdminmasa
Treatrmont 2541 2542 2543 2544
NANAINA-AA. [ NE-6.A. NA-NA | WA-AA | NE-6A (NA-ILBINA-AA NE-GA. HA-HYNA-A.A | NH-6.A.
T1 27.83 | 2091 | 553 | 21.07 | 74.03 | 5549 | 521 | 99.39 | 102.08 | 56.83 | 110.53 | 73.89
T2 2407 | 1923 | 526 | 2469 | 76.81 | 4830 | 13.27 | 110.63 | 110.26 [ 55.69 | 106.24 | 73.35
T3 2204 | 2009 | 318 | 1451 | 8223 | 56.49 | 226 | 91.32 | 108.02 | 5344 | 113.44 | 75.38
T4 2494 | 2329 | 6.80 | 1287 | 78.35 | 6591 | 431 |107.45|119.63 | 6866 | 127.48 | 70.33
CV.(%) | 198 | 216 | 538 | 744 | 142 | 353 | 1240 | 316 | 95 | 290 | 160 | 306
F-test ns ns ns ns ns ns ns ns ns ns ns ns
LSD (0.05)| 979 | 900 | 558 | 27.17 | 22.09 | 39.91 | 1551 | 64.44 | 20.79 | 33.94 | 36.69 | 44.72
LSD (0.01)| 14.83 | 1364 | 845 | 41.15 | 33.48 | 60.45 | 2350 | 97.62 | 31.50 | 51.42 | 5558 | 67.75

ns : LHTNANHNUANANNNATE
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A151eN 15 Auaumsan/dl azan 4 weu  wamaaemdmiani
reatment 2541 2542 2543 2544
HA-N|NA-FA [ NE-6.A. AN [ WA-AA. [ NB-5.A. NA-LNA(WA-A.A | Ne-85.A HA-IHLYENA-AA | NE-BA
T 620 | 462 | 093 | 240 | 727 | 527 | 029 | 696 | 7.31 | 351 | 695 | 571
T2 527 | 458 | 093 | 249 | 749 | 436 | 073 | 764 | 793 | 389 | 722 | 6.15
T3 473 | 435 | 065 | 153 | 740 | 495 | 013 | 624 | 751 | 340 | 7.35 | 547
T4 479 | 467 | 118 | 133 | 607 | 507 |:024 | 638 | 7.91,| 435 | 811 | 509
CV.(%) | 206 | 150 | 615 | 757 | 90 | 269 | 1140 | 349 | 79 | 261 | 205 | 235
F-test ns ns ns ns ns ns ns ns ns ns ns ns
50(0.05)| 217 | 137 | 113 | 203 | 127 | 264 | 079 | 476 | 121 | 197 | 303 | 263
LSD (0.01)] 329 | 207 | 172 | 444 | 192 | 3989 | 121 | 721 | 184 | 299 | 459 | 398

ns : MEAMNWANANMIETA
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) g o ] nai & o [ ar
SN 17 WEn 1 neane (nn.)  ANAAY 12 el LUsImARaandania

Treatment 2541 2542 2543 2544
T1 4.58 10.30 14.23" 14.62
T2 4.57 10.44 14.41° 13.65
T3 4.63 10.97 14.57%° 14.92
T4 5.17 12.62 15.98° 15.36
C.V. (%) 12.3 12.0 4.9 8.0
F-test ng ns * ns
LSD (0.05) 1.16 2.65 1.45 2.33
LSD (0.01) 1.76 4.01 2.20 3.52
ns : Wiflanuanstameadia
+ . fruansaneaiRfissFuA N @eiy 95 wefidus
ANSISN 18 wwinieae 1 neant (nn.) ARAY 6 Heu Llamaansmnas
reatment _ 2541 _ 2542 _ 2543 ) 2544
HA-H8 [NA-5.A. |HA-NE [NA-G.A. (J.A-N8 |NA-5.A |HA-UE |NA-B.A
T 4.52 4.73 8.97 10.68 1428 | 14.02° | 15.52 14.01
T2 455 | 463 | 930 | 11.08 | 1592 | 13.99" | 14.87 | 12.71
T3 4.65 4.60 9.67 11.44 15.73 | 14.38" | 15.88 14.35
T4 9.23 501 9.95 13.44 16.46 | 15.85" | 16.29 14.66
C.V. (%) 11.8 14.6 123 | 113 11.7 6.2 11.1 7.2
F-test ns ns ns ns ns * ns ns
L.SD (0.05) 1.11 1.39 2.33 2.63 3.04 1.80 3.45 1.899
LSD (0.01) 1.67 2.10 3.52 3.98 552 2.74 9.23 3.02

ns : BTANUANAMNADH

=] ] -anqldl o -ﬂl nI/ © o «
* L UATMUANA NN NATANTZALAMNEDIL 95 wlaftdus
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Treatment 2541 2542 2543 2544
HA-LLEV.A-AA. [ NB-5.A. PLAANE[WA-F.A.|NE-8.R JLA-LLE|WNA-4A[N8-6.A. HLA-LNO[WA-4A|NB-BA
T 4.46 4.45 5.94 8.74 10.20 | 10.64 | 15.44 | 14.24° | 14.03 | 14.85 | 15.96 | 12.93
T2 4.64 4.27 5.95 10.10 | 10.27 | 1111 | 17.18 | 14.61° | 13.84 | 1426 | 1479 | 12.12
T3 4.61 4.59 532 9.73 1113 | 11.01 | 15.05 | 14.77° | 14.37 | 1584 | 15.47 | 1361
T4 520 4.99 5.68 10.05 | 12.92 | 12.97 |1 1589 | 16.93° | 15.14, | 16.17 | 15.87 | 13.77
CV. (%) 11.90 17.5 13.4 95 12.8 12.3 31.0 52 7.5 13.4 8.7 9.5
F-test ns ns ns ns ns ns ns * ns ns ns ns
LSD (0.05) 1.12 1.32 1.53 .‘I.83 2.84 2.81 9.86 1.57 2.16 4.09 2.69 2.48
LSD (0.01) 1.69 2.00 2.32 2.78 4.29 4.25 14.94 2.38 3.27 6.19 4.08 3.77

ns : WHAMTNUANAYNNIIATR

* L HANNUANANN NADANTEAUAMNTaT 95 Wefifud
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422 §wmiansedl Auflunmasesluacuthdy a1y 6% sewinapeu unmay
2541 T3 funAn 2544 wudn ﬁmﬁnmmmqunmn treatment  TdHAMUUANFINRETR
Tnewinnzanasmsediy 909 T1, T2, T3, T4 HAN 468.23, 502.60, 508.01 uax 479.74
flanfusas muaAY Sunsatasuarauanzats i 4 I Aliiasnusnsinamig
atm [umenny Tag S uounsausandan 34.25, 34.17, 34.41 uay 33.09 natl WAL
Yt 1 neaneilinedy 4 T 13.57, 14.38, 14.56 wax 13.92 Alanfusianzans §wid T1,

T2, T3 uayr T4 mNaIAL (I?l"lﬁ"Nﬁ 21)

nslnananlusaull wudnludoesowingdl 2541 T 2544 Ry aeae
aBRsemIn treatment  Teeludl 2541 Thimminnzanarauszwing 38.0 &9 56.56 Alaniusie
fu T 2542 Thihwinveatsaran 160.88 f9 175.84 Alaniusadu T 2543 Thinwin
neanpgzan 13933 B 144.2 Alanfusied uazlull 2544 thiwminmzanuazan 109.30 fa
137.27 dlanfusesiu (mmﬁ 22) dauennaluandnilugos 6 e WU uslas treatment
TifiAruuanArameadilunn s T 2541 B 2543 i 2544 lwdasideunsngipniia
Suman wudn T3 Whinudnneanagendn treatment Auq Aa 86.71 Alandu/du (An314ft 23) ud
douunmisliiminnzsediudes 3 @eunudlutrafeunananfeiunan 2542 uazdas
nenpAuBefuoy 2544 T3 Sminnzaneannndn treatment aue taaiiAn 73.20 uss 64.52

= - o s IJ
AlanFu/fu AHAAU (AT 25)

L4 1 b3 nll ] = 1 = ] o =f =l
Funsaodamaadsluusazll  wudn e nNuRnA1NNat R g annil
meuniael] 2542 HeTUIUNTeIETIVINY 11.53 T4 12.27 naosasiy uey 8.33 04 9.03
neanodesy Tl 2543 wadlull 2544 finnsaFranzany 6.94 TN 824 nrausamu

PANAMNUOINUTIRTUIUNZAUATANINIEY 6 UAL 3 1PaN NNNAMNLANRANNINADA

.. nl' ] ) =t i = t’; o =l

susmrateadnluusaddl wudniinuuansnaifeanimin 1 nzate il

ol et %4 vy o \ du

2542 uax 2544 Taamn treatment  ARmAslfiazlhimin 1 neang unnndt treatment MR

msldin Teelutl 2542 T1 faniwin 1 neate 1349 Alandy Twaosn 12, 13, T4 §
v 1N

wwin 14.25, 15.30 way 14.06 nlanfusanzats Wl 2544 71 fawwin 1 nzane 1557

Alanu Tuanue® T2, 73, T4 Tvnwiin 18.03,17.48 uay 17.30 Alanfusenzans
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A Ead L 13 at or :
59N 21 wanapuazasAlszneunandnmu 4 1 (FEWIN NLNAT - §.7.44) wlamaaassmiangsd

Uwminnzate MUIUNSAY WM nNEANE
Treatment " 0 w
{(nn./Au) (A1uU/AY) (nn.)
T1 468.23 34.25 13.57
T2 502.60 3417 14.38
T3 508.01 34.41 14.56
T4 479.74 33.09 13.92
CV.(%) 550 4.1 50
F-test ns ns ns
LSD {0.05) 53.95 2.75 1.41
LSD (0.01) 81.73 417 2.14
ns : WlAMNUANANNNREDR
maned 22 Shwinnzane/du (n) Tuusiestl wlsmasesimianss
Treatment 2541 2542 2543 2544
T 56.56 160.88 141.49 109.30
12 49.71 172.90 143.30 136.69
T3 55.57 175.84 139.33 137.27
T4 38.00 172.86 144.82 124.06
C.V. (%) 16.2 7.1 8.3 5.0
F-test ns ns ns ns
LSD (0.05) 16.22 24.24 23.55 38.49
LSD (0.01) 24.57 36.72 35.68 58.32

ns : WHANLANAIINATR
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2541 2542 2543 2544
Treatment ~ ~ — =
HA-NE [NnA-6.A4 (HA-NEE iNA-GA [HNAR-&HE |NA-G.A. |HA-N8 | NA-G.A.
T1 37.47° | 19.39 57.74 | 103.14 | 57.01 84.48 4431 | 64.99°
T2 37.16° 12.55 64.71 108.19 5593 87.37 61.38 75.31ab
T3 34.77" | 20.80 53.35 | 122.49 | 38.89 | 100.44 | 50.56 86.71°
T4 22.86° | 1514 | 6285 | 111.01 | 5912 | 8570 | 56.97 | 67.09°
C.V. (%) 14.6 33.2 16.4 11.2 279 19.1 35.2 11.8
F-test * ) ns ns ns ns ns ns *
LSD (0.05) 9.64 11.24 19.51 24.93 29.41 34.13 37.49 16.53
LSD (0.01) 14.59 17.03 29.56 37.76 44 55 51.69 56.80 25.04
ns - ifaruuanAanNadR
= ' ana o " - o
* L HAMHULANA NN NADANT L ALAMNTERNY 95 Wafdum
o) ¥ ar 9 S o a -
AN54N 24 UAMENNERIL/AY (NN) aYaN 4 1eU  waameasstandanssdl
2541 2542 2543 2544
Treatment
NA-NY [ WA-F.A. [ N8-5.A. [NANE|WA-A.A. | NE.-5A. (NA-LNEINA-AR. [ N.8.-5.A (HA-INBNA-AA]|NB.-6.A
T1 23.21% | 23.00 | 1009 | 39.30 | 42.91 | 7867° | 37.65 | 4549 | 58.34 | 29.02 | 36.84° | 43.44
T2 26.73" | 16.36 | 662 | 4155 | 41.18 |90.19™| 41.62 | 32.24 | 66.11 | 43.49 |49.48"| 43.76
T3 17.63% | 2837 | 958 | 39.28 | 36.11 [100.47*| 28.09 | 43.16 | 68.08 | 27.69 | 71.37" | 44.99
Ta 11.02° | 1846 | 762 | 46.96 | 3489 |91.00°] 4540 | 3766 | 61.76 | 35.68 [46.19™ | 42.29
C.V. (%) 226 | 39.1 35.1 212 | 138 8.5 280 | 277 | 173 | 345 | 281 | 244
F-test * ns ns ns ns * ns ns ns ns * ns
LSD(0.05) | 8969 | 16.84 | 595 | 17.69 | 1068 | 1528 | 21.38 | 21.97 | 22.02 | 2344 | 2865 | 21.26
LSD (0.01) | 13589 | 2551 | 9.02 | 26.81 | 16.18 | 23.14 | 32.38 | 33.29 | 33.36 | 3551 | 43.40 | 32.21

ns : WAAMURNAINNATR

* - HATINWINANN A TRNTEALAMEeNN 95 wafidus
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Treatment 2541 2542 2543 2544
T 6.75" 11.94 8.54 6.94
T2 6.03° 12.14 8.44 7.56
T3 6.31° 11.53 8.33 8.24
T4 4.62° 12.27 9.03 7.7
CV. (%) 10.8 8.8 7.0 . 15.5
F-test i ns ns ns
LSD (0.05) _1 277 211 1.20 2.33
LSD (0.01) 1.934 3.20 1.89 3.53
ns : lAUIANATINNATA
¢ HanuanAnaeadifissRuaT ey 95 wefidust
F9eT 27 Snuaunzann/dy azen 6 e wamasssimianss]
Treatment B 2541 N 2542 _ 2543 _ 2544
HA-Hg|nA-6A |NA-HY |NA-6A |NA-NY [ NA-A |NA-N8NA-GA
T 435 | 2.40 5.53 6.41 3.27 5.27 2.69 4.25
T2 4.27° 1.76 5.78 6.36 3.04 5.40 3.4 419
T3 3.91° 2.40 4.82 6.71 2.46 5.87 3.29 4.95
T4 267 1.95 5.98 6.29 3.56 5.47 3.29 3.88
CV. (%) 11.8 23.0 17.0 12.6 23.8 18.1 250 19.2
F-test * ns ns ns ns ns ns ns
L.SD (0.05) 0.896 0.98 1.87 1.63 1.48 1.99 1.58 1.65
LSD (0.01) 1.36 1.48 2.84 2.47 2.23 3.02 2.39 2.51

ns : WAMNUANANYWEDGR

=| ] -:.-a; o dl' .'/ L3 Ul
*  NANNUENANNNATIRNTEALANTANY 95 wafidud
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2541 2542 2543 2544
Treatment
HA-NE WA-AA| N8 -6A AN WA-AA | NE-6.A AN RA-AA | NH-BA NA-NYEINA-AA | N8-6.A
T1 067 | 284 | 125 | 396 | 315" | 482 | 231 | 245 | 378 | 191 | 1.98° | 3.05
T2 2.94° | 213 0.95 407 | 287° | 520 2.38 1.67 4.40 246 | 248" | 265
T3 200 | 313 | 100 | 371 | 236" | 547 | 187 | 229 | 371 | 1.76 | 363" | 2.84
T4 1.40° | 227 | 095 | 480 | 227° | 520°| 289 | 204 | 409 | 218 | 2.44™ | 254
CV.(%) ! 199 | 261 | 309 | 198 | 110 | 103 | 233 | 287 206 | 290 | 284 | 269
F-test x ns ns ns * ns ns ns ns ns * ns
-
LSD(0.05)| 0.89 | 1.37 | 064 | 164 | 058 | 1.07 | 1.09 | 121 165 | 1.21 149 | 1.49
LSD(0.01)| 136 | 208 | 097 | 248 | 088 | 162 | 166 | 183 | 249 | 183 | 227 | 225

ns : ldiANWANANNETR

Y A NURANANN AT RN TEAUA T 95 wefidust

» - fANNUANFANNNATENT

LiuANdesil 99 wWefiius
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Treatment 2541 2542 2543 2544
T1 8.59 13.49" 16.60 15.57°
T2 8.27 14.25" 16.95 18.03°
T3 8.72 15.30° 16.74 17.48"
T4 8.26 14.06™ 16.07 17.30"
C.V. (%) 7.7 5.2 7.0 6.4
F-test * ns * ns *
LSD (0.05) - 1.29 1.49 2.32 219
LSD {0.01) 1.96 2.26 3.51 3.33
ns : Wflanunnsramneaiia
- TanuusnsmeaianssiuAnNdeny 95 wWefifud
P5eR 31 unuiinea 1 nean (nn.) Aaae 6 Feu Wlamaserianiansyil
Treatment i} 2541 _ 2542 _ 2543 _ 2544
WA-N.8[NA-6A |HA-NE NA-6A [NA-NYNA-GA HA-NE NA-5A
T1 8.60 813 10.45 | 16.09° | 17.43 16.30 16.45 15.45
T2 873 6.93 11.19 | 17.07* | 18.29 16.22 18.09 18.04
T3 8.89 8.36 11.07 | 18.28" | 16.06 17.01 1511 17.61
T4 8.58 7.86 10.34 | 17.60° | 16.30 15.83 17.20 17.57
C.V. (%) 94 14.10 45 4.9 .86 7.8 13.5 10.5
F-test ns ns ns * " ns ns ns ns
LSD (0.05) 1.62 2.21 0.96 1.70 | 2.93 2.55 4.50 3.60
LSD (0.01) 2.49 3.34 1.46 2.58 4.44 3.87 6.82 5.46

ns : TAMuANANN9atA

* - HANLANAN AT RN TTAUANNEe 95 WefTus
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A19199 32 UIMUMARY 1 nate (M) ANEARY 4 19K Waaaaeseniansll

2541 2542 2543 2544
Treatment
HNA-NE[WA-RA | N8-6.A. [} A-NE|NA-KA.[NO.-5.A [HA-WNEWA-AA. | NU-5A. ALY NA-AA|N8-5A.
T1 8.83 8.10 B8.76 9.87 13.66 | 16.34 | 17.04 | 1916 | 1546 | 1501 | 19.06 | 14.53
T2 9.18 7.56 6.77 10.21 | 1438 | 17.35 | 17.39 | 1918 | 1574 | 17.65 | 20.01 | 16.61
T3 8.97 8.25 9.41 1064 | 1523 | 1843 | 1532 | 1889 | 1891 | 1569 | 19.46 | 1568
T4 852 8.10 8.09 975 1650 | 1752 | 1545 | 18.32 | 1511 | 16.12 | 18.95 | 16.93

C.V. (%) 10.20 | 1450 | 2150 | 6.30 | 11.30 | 530 | 1060 | 7.30 | 11.80 | 11.0 8.90 16.0

F-test ns ns ns ns ns ns ns ns ns ns ns ns

LSD (0.05}) | 1.81 2.32 3.54 | 127 3.32 1.84 3.45 277 3.84 3.56 3.44 5.10

LsSD{0.01) | 2.75 3.52 5.37 1.93 5.02 279 5.22 4.19 5.81 539 5.21 7.73

ns : WHAMNUWANAYINNARR
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4.3 BaU09IN9 IMHNARRIALSENAUNARAR
4.3.1 AANNTANE

o a{l Q = a r.: Lo | & » 1 4 ' Ly
taseimuuaranamliguniug 2 ﬂ"’l'ﬁﬂ'ﬁﬂﬂj 1ﬂl.l.ﬂ AUIANTAEUASITUIUNTAEY

.
] ]

sadu  mnanvanesianminnaeesiiminnmietesariuegfuauasasnauazinuo
Teanalumzantiu mmﬂumrﬁmmmaﬂﬁm:ﬁu‘?‘aiﬂ%ﬁmﬂﬁuﬂmwmmé’@n’lu‘ﬂqa 5yl
fewfuiinietssanm 2 % dew Aewduiss (naditinisa¥ranisly 2 m_ﬂmimﬁﬂu) N
msanmlaaauandt AWC Tuszdusiian lutasmadulull 2541 B 2544 hahdnengdes (ms
nanasisaninase) lull 2541 %46’0}:153'm&‘1ﬁ1§’1 wudngsuanzatlifacuuansiamnaia (ne
T1. T2, T3 uae T4 Seawinnzens 4.62.4.48,0471 uay 533 Alanfumeany) Wil 2542 finns
muqumﬂﬁ'ﬁmﬁﬁnmm AWC TaaFaunnsanuaziivian nudluanosudalutl 2542
ma"tﬁﬁmﬁamugmh AWC luseiusingg (T2 fia T4) sazan TN (T1) Tl
nansaniALanaaf Tan T1, T2, T3 uay T4 Siiwmdnnzans 8.89, 9.29, 9.76 uaz

9.61 AlaNFuMLATY  FINAIAY (AN919R 34)

Wil 2543 Feasudsenandll 2542 Taefinisldiniencunudl AWC T84 Treatment
e FausiBousunn ey 2542 BaReuse 2543 Fetassangnaiinisliiiindmiuniugy
A1 AWC 1 T2, T3 Waz T4 47493 100.6, 175.3 Way 269.3 ANANFL wudnmunenzanaluy T4 3
fmin 1 neattNnngn Treatment 7E3"u'] atinatlilad Aty (P> 0.05) lnel T4 Sawinnzane 17.19
Alanfumyans luwanid T1, T2, T3 finwinmeaneliuansamaadilaaiisnmin 14.45, 15.14

wae 15.21 Alanfumeant muansu (Ans1ai 34)

Wil 2544 HdasudsduiifaadaununiusiinimiBuonidwliaandt 100 wa.
o 3 ¥ ! . R [ = <
vlRluTlidns e acuaual AWC 1eduiasTreatment tuRauquaiuduaciiunas Faud
] b L d v
fashifinasifingaadu inldswamzanglilianuansenneatiflaeiinin 1 vvatgaes T1,

T2, T3 waz T4 ilAn 16.53, 15.41, 15.91 uaz 15.00 filaniu muanau (A1s1ah 34)

m‘maﬂmﬁﬁmﬁmnszﬁ%uﬂumﬁuﬁﬁmqmn NATWHINTTANNIBITINTNIN - WL
Anem 4 1) (2541-2544) MIAILANINTAT AWC 189sziiisine Wtasgquésbhitlinnanzadedl
ponansnaeEdAlay  tawin 1 nvane Snseuing 8.35 B 8.91 Atanfilidl 2541 1273 e
13.63 Alan¥u il 2542 17.09 T 18.94 Alanin il 2543 uax 18.18 fiv 19.73 ftanin Tudl
2544 (ms‘ﬂq'ﬁ 35)
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4.3.2 MIuANINAS
- 3 e = L4 - s o -
nsnaNngs uthauuiussialuasunalun 65 manewazifiufieansans 15
il udaasanaiamnaninsuaedenlimunzanasintinimamnasluan Wiefidusinng
Aonavasduilugrmaniiainnliimin 1 neateanas anmsdnmluwlasdandanisluaniiaz
=i di o yd 1 ] r ] - 1
dagauaslull 2541 Fedaldinnsmoueudn AWC  wudlifiaoanusnsianeginsEndn
Treatment Taafuiwidn 1 neae 6.17, 5.86, 5.86 uaz 5.68 Nlaniu 4wy T1, T2, T3 uax T4
musdy Wl 2542 finspauaunistiinaudl AWC Aimuuaaiu Treatment a7 taadew
2 = dl : .nl 1 ar 1 N yg ell ]
unmandafiunan 2542 Faludeaiuanimnisaain liguussuanin . wudinsldiinieAruAn
b *
AWC lusziures Treatment s SalivinifianuumndnteIntsianinas Taeniwnin 1
neatgdaldfmnuuansantatilusewing Treatment tan T1, T2, T3, T4 fwin 1 neate
> ]
10.70, 11.23, 11.61 uaz 13.36 Nlansu mudatsi Wl 2543 finslunnearuandl AWC Tuus
1} A r 13 [ ’01 L
ax Treatment ABIEN 4 1ABY (U.A.-1.8.) WLTINTAILANAY AWC Tuseay T2 it 1 neang
WANFNYAN Treatment %'w] (T4= 16.34 Dlaniumzany) lae T1, T2, T3 lfiauuansnanig
ADR (T1, T2, T3 Shinvvin 13.76, 14.28 uay 14.39 Alanfumzane mnatsy) Wl 2544 ddaanls
1‘; d‘ ] ¥ e o2 o t 1 ]
uieAuANAY AWC Tutanandir] (nuaniustieiiuey) wudrswanzanghiflacmuunnsing
i 7
yanRlae T1, T2, T3 uay T4 Huwmin 1 nzane 12.92, 13.03, 13.74 was 13.61 nlanfu

AINAIL (R340 36)

diuulemeanafidamianszinuimspuANAAWC AN Treatment  Tutasudad)
2542, 2543 war 2544 hivinlWdmsnisuasinasuangeiy lagdnlwidn 1 neane agremin
12.73 Tiv 13.63 filanfu 2542 17.09 Da 18.94 Alanin Wl 2543 uar 18.18 04 19.73 filandu Tu

1 2544 (m1919% 37)
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=} o e H o = ar
A1 34 Nmms‘:ﬂumﬂummﬂammww:mﬂ [ 1win 1 nzane (Rlanfiu) 1 asutlas

NABBITINTANT
Treatment 2541 2542 2543 2544
T1 4.62 8.89 14.45° 16.53
T2 4.48 9.29 16.14° 15.41
T3 4.71 9.76 15.21° 15.91
T4 5.33 9.61 17.19° 15.09
C.V.(%) *10.4 13.3 6.20 14.9

F-test ns ns * ns

LSD (0.05) 0.99 2.50 1.92 4,68
LSD (0.01) 1.51 3.79 2.91 7.08

ns : AANNUANANININATH

a

* L HANUUANA N NAT ARTEAUAMTeT 95 iwafidud

AN 35 pAaTasTTAuNtTIMAaAuN wnzaty [ Uwmtin 1 neane Glaniu) 1 resudas

nonesdmiansyil

Treatment 2541 2542 2543 2544
T 8.91 13.16 17.27 19.73

12 8.80 13.63 18.94 19.41

T3 8.76 12,73 17.09 18.18

T4 8.35 12.96 18.04 19.05
C.V.(%) 8.80 7.50 6.00 9.70

F-test ns ns ns ns

LSD (0.05) 1.53 1.97 2.12 3.7
LSD (0.01) 2.32 2.99 3.21 5.69

ns : WRANUANAIIMATIA
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d g L _=y L ar - |-
A15190 36 NATBINTHANINGS [ Fayauimin 1 neane (Rlanin) 1 18sudsmasasdaninni

Treatment 2541 2542 2543 2544
T 6.17 10.70 13.76° 12.92

T2 5.84 11.23 14.28 13.03

T3 5.86 11.61 14.39° 13.74

T4 5.68 13.36 16.34° 13.61
C.V.(%) 11.0 13.6 6.30 10.30

F-test ns* ns * ns

LSD (0.05) 1.29 3.72 1.84 2.75
LSD (0.01) 1.97 4.80 2.78 417

ns : IWRAMNUWANFAINAEDRE

* - HANUANANN AT AN LU AN Ter 95 wafidus

P P a ” o a i
AN 37 HRUBINITHANINAT [%ﬂ%ﬂﬁuﬁﬁuﬂ 1 vzant (landu) ] aailaanaaesdandanszll

Treatment 2541 2542 2543 2544

I 7.34 15.56 19.53 15.86

T2 6.07 17.11 18.63 19.11

T3 7.53 18.24 18.96 17.76

T4 6.59 18.57 18.48 18.59

C.V.(%) 11.90 8.90 7.30 16.50
F-test ns ns ns ns
LSD {0.05) 1.64 3.08 277 587
LSD (0.01) 2.48 4.67 4.20 8.89

ns : liiANLANAYRATR
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4.3.3 MSRDNABNKASMITIIVUALNA

anmsAnenisafanetulardatuueenssudetiungar 2541 taliguis 2544
wudn wdameassdamdanielifiaonuuansiannaifssudng Treatment TANMOIZIAIRIUIY
iy wefdudnseanaenuasdadouma Tnathduiinteairanialussuing 104.2 T 108.9 w1
W Hwefifusinmeeenaen 952 s 97.3 wefifus uarildedauwassndng 46.0 D4 47.6
wefifusT (s 38] ﬁ’m?uuﬂmnmaaqﬁﬁwﬁ’mnszﬂfﬁqnﬁuﬂnﬁuﬁ'ﬁmqmnnf_hwudﬂ:iﬁm'm
wand AN suzdnaudtiuulamesedmianis  Tauszwdnaungian 2541 G
fiquie 2544 finnsairannalussudng 82.3 B 87.9 vy Hulefifudnisaanaanszuing 96.3

4 97.8 Wefifus LasidngdounAT=udng 46.0 B4 47.6 Wefidus (A13199 39)

ArsfumAlhdnfussiadaustuaiumaenisanmalu 22 Feaznsy
uadriinstinmuaidhunadviafin azdasaliinsiiuauis 74 nuluAazusadiudimialy
fndfimesntszanla  fefunsfiasnmuransznuiifidenisimanaduandessedn 52
maly annsAneluudameaesiidmiamionuinaninuds il 2541 Febiinisliineeamn
Treatment azinliBanandadiiamn (FArdndoumaiidwiaiuau) Wil 2542 Sniseaugued
AWC Tanmsiiinfumnsnaiy wudn seduT8aNIIAILANAY AWC fisnafuazinlidndaume
Aeriuane TsnisaruAn AWC luseau T4 aeiindndaunagaiianie 71.0 wefidud a0
T2 uaz T3 TdfiAruuansg (T2 = 49.33, T3 = 57.0 wiasidus) lag T1 fria‘hiﬁmmwamh AWC
arfllefifufvesdndounatonian (30.33 wofidus) Wil 2543 nseauauan AWC luszifu T2
3 upz T4 Wi FdndoumealianuuansnmieadiBusine 3 Treatment flasmmuansnafy T1
(A7) 40) Lﬂuﬁmﬁ’qmmrj'lmms;uuswammwuﬁa Tl 2543 fﬁaquuﬁ‘qnfiﬂ 2542 UNRTAINA LY
msa¥emensadieuansnefusening Treatment atnadaE usanuanmasenduwudn
2542 TIANLANANTENIN Treatment daaundnll 2543 uasalfidudrengauiinasents
mmuseanude Tarenpdesiunmemaassisaniansz  wudianmudelid 2541 fading
afwnananilaludadaumwatiAnzzwdng 20.3 Ta 27.0 wefdiud uaznismauAnAt AWC Tuseiu
e lin WidadaunalianuuAn AN etz (319 41) FwFunaiifinnshiilull 2544 189

Fwinmia wasll 2543, 2544 veedandanseidalifinaiuiindayafissinsaandalaiimunl

< o 3o AN ar =t
mmﬂuﬂ@ﬂmam‘ﬂmma
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d = 1] =
A19190 38 N19EBNAANLATUTTAVNENINNNTEENABNTENINIUNTIAN 2541 - HOUIEN2544

(Wlaaneans 2.AF)

Troatmont MUY 19U {7y U wafiFud | dadauna

naly aanda panfy | mendadle | nsasnman (%)

T1 106.5 2.9 56.6 47.0 97.3 454

T2 108.9 53 52.5 51.2 95.2 49.5

T3 104.7 2.8 24.5 47.3 ‘ 97.3 46.4

T4 104.2 31 53.8 47.3 96.9 46.7
CV.(%) 3.9 64.5 6.3 9.4 2.1 7.3
F-test ns ns ns ns ns ns
LSD (0.05) 8.26 4.55 6.82 9.09 412 6.85

LSD (0.01) 12.52 6.89 10.33 13.77 6.27 10.38

ns ; WHAMNLANANN DA

d = ¥ =
AITI9N 39 NNTRBNADNLATLIILANENINNITRANABNTEWINNNNIIAN 2541 - uqmuu2544

(Waavnaaad a.nsil)

Troatment {49y {9 4ﬂu":’uv -iht{qu wefliug | dndauna
ey pantla panfag | mendaufia | n1saanman (%)
: T 85.2 1.9 44.9 38.4 97.8 46.0
| T2 82.3 3.0 415 37.7 96.3 47.6
T3 87.1 2.2 44.8 40.1 97.5 47.3
T4 87.9 2.3 46.1 39.5 97.4 46.2
CV.(%) 2.3 48.7 9.3 10.6 1.4 10.0
F-test ns ns ns ns ns ns
LSD (0.05) 7.89 2.29 8.24 8.25 2.72 9.36
LSD (0.01) 590 3.48 12.48 12.50 4.12 14.18
s WflATNUANAN AR
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Treatments 2541 2542 2543 2544

T1 0 30.33° 34.79" -

T2 0 49.33° 53.75" -

T3 0 57.0° 57.05° -

T4 0 71.0° 55.0° -
C.V. (%) 0 9.6 7.5 -
F-test v- o ** -
LSD (0.05) - 9.96 7.5 -
LSD (0.01) - 15.09 11.28 -

-: napean s hinda liuama v

* =i ) AAEJI - d. n'l L -] L
s HANMNUANF NN NATANTEAUATNEeI 99 tlafidus

ﬂ‘ 1 A - 1 i 2 %’ ] -t ar [ 3 i
M 41 sansenusedpgaumAaniAnlutaiinasithiouansieiu (iamaassiandansel)

Treatments 2541 2542 2543 2544

T1 20.3 39.3 - -

T2 26.0 54.0 - -

T3 27.0 41.0 - -

T4 22.3 37.7 - -
C.V. (%) 26.6 36.1 - -
F-test ns ns - -
LSD (0.05) 12.72 30.98 - -
LSD (0.01) 19.27 46.94 - -

-: pagadn s e tduamnabiiiu

ns : WHAMNLANANNINADE
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4.4 s mamsliluainmelui 17
4.4.1 Wannsnlulasiau

HAMINARBINLIIFABANIINAREIRILA ANTIAN 2541 T RavAn 2544 w7
Brusglulasauaiogn 4 deuluuladifinsiifimeiilifipomuandrmada s
wasmaaesfidamianfauardmiansel Tmmﬁmmﬁ'wﬂuTmi'mm:ﬁuuﬂﬁmﬁuﬁu’twﬂwﬂmﬂ
189nsnaeed  Iuidamsassdmdaaiitinusiplulasiauludousnasainignane fiA el
Uszans 2.34 wlefifud werasifuduiiy 2.5-2.6 Lﬂaﬂ"ﬁuﬁ’m'ﬁqqnmwmr_ﬁa‘mmq (1l 2542-
2543) uwargage 2.78 wefifuslutonfounnmaniinieney 2544  wiRsafiuwlaamaaes
fwiansriifahduiienyuanndn udnBnatulnnaudiduann 232 wefifufludausmaas
msmaasaily 2.64 wefifus ludanleenimaaes (Meef 42 waz 43) nsuwdsuuases
PnadilanauluseuTariuegiudangnie TasludengdulBunadulnauaciiagandtdas
gauds nudnludrameusuaanfunaiulnnanluluasiidng usiazlAnsnludanfeuamen
(gﬂﬁ' 14,15)

4.4.2 YFuusgadanadd

anmsiansiFunneareialunaludl 17 wudnAneduseaeanaiann
4 \heu AaannmaassrniLlamaaasdandaaialiiauuansimieatifisznin  treatment
enBunureanealiAeagszndne 0.14 84 017 (mmqﬁ 44) (gﬂﬁ 16)  wiluutlaanmans
‘Tquﬁmn?:ﬁfﬁqﬂqﬁuﬁmqmnnf:i']wu':iﬂu'ﬂ 2542 Winaqauds (.a-ue) Puovearaial
AMIMUANFNNINEGDR  tan T4 (ﬁé'qﬂmﬂﬁ’u?ﬁmn) fiBnumesasanindn  treatment %uq
(mﬂqﬁl 45) gavinfzuaureanefanasntianimeaas wuinAnudearasidwiuLaa AN
fiNergann qUR 17)

4.4.3 Psaualnundidss

=

| FhLﬂ?ﬂlﬂmmﬂ?mmimmm?’munﬂ 4 \PeurseAnITMAReY  NUINENIN
unaidanluulamesesdmdanishiflauuansrmieaii dlafinsaaugunistiinfisneiy
TonAnadueguszanm 0.9 B 1.0 wefidui(mead 46) usuualiniiadlu T1 uaz T4 (317 18)
dwsuBnaTnuna@anluulemasseinesd] wudnluuediaaean1maReeTiANIANAINTY
4t Tan T1 wse T4 azifBnainuna@ensindt T2 uaz T3 (A3ad 47) IagAsuansng
Fngnaandulddelutanauda (U7 19) |

4.4.4 PSurunniliden
Bunanidorluilameaasdandanfabidamnuuansiamnatnszman

treatment (FN3147 48) (gﬂﬁ' 20) urluwtlaamaaaiisandansedl wudn T4 asthBunaunnii@on

o - A i
galutsadauiuetulist Al (11ad 49) (§UA 21)
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4.4.5 surunparday
Buraweas@anluwlameaasdindaaiclifianuansdanatssesanis
nanaslaeiiAniafnsening 0.77-0.95 wefiust (P37 50) wiufindanadnlutoudarast)
2543 waz 2544 WFnniwaaidesly T4 AeudeariitBunoigands treatment %uj (glh‘?'i 22)
Ffuwlamenasfinssiinudn Wnaueedenly T4 ffnugeetaiiteddy  Tudaason
fusneu-sunnAu 2542 windsantulifauuanim e in (A5 51) (gﬂﬁ' 23)
4.4.6 Suoutanas ’
Bunndamafluilamasasdmianiauacnreiuiiamuansanagia
5WIn4 treatment ARBANNINARES (ANT1IT 52, 53) (gﬂ-‘?i 24,25)
447 Tusau

- [ ot ar = 1l 1 -
suulurauluilaanaaaesfawd ﬂﬂ?ﬁllﬂ:ﬂi‘:u1ﬂu AITHUANBINNIATR

FEWIN treatment ARBANITNARES (3199 54, 55) (317 26,27)
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