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ABSTRACT

A study on the potential of azuly bean preduction in rice field on highland was
conducted at the Royal Project Development Center Wat Chan, Maejem, Chaing Mai. The
experiment was carried out between October 1" and April 30" in the year 2003/2004 and
2004/2005. Each year the expenment was separated into two parts. The first part was the study on
soil preparation method and fertilizer application appropriate for the azuki bean production in rice
field on highland. Split plot in RCBD with 4 replications was laid out. The result showed that soil
preparation by the tillage treatment gave higher yield average than non-tillage treatment but the
difference was not statistically significant after the analysis of variance was done. The average
yields in 2003/2004 were 107.48 kg per rai for tillage treatment and 95.29 kg per rai for non-
tillage treatment whilst the average yields in 2004/2005 were 118.54 and 111.00 kg per rai,
respectively. For an appropriate fertilizer application, it was found that the combination of
manure and 15-15-15 chemical fertilizer gave the highest yields of 111.15 kg per rai in 2003/2004
and 121.27 kg per rai in 200472005, respectively. Applications of manure and 12-24-12 chemical
fertilizer gave the average yields of 106.54 and 117.87 kg per rai in 2003/2004 and 2004/2005
whilst 15-15-15 chemical fertilizer application gave the average yields of 100.44 and 117.77 kg
per rai which were significantly higher than the manure treatment with the lowest average yield of
87.40 and 102.17 kg per rai in 2003/2004 and 2004/2005, respectively

The secend part of the experiment was a study on planting date of azuki bean in
rice field on highland. RCBE replicated 4 limes was carried out. The resulf reveaied that planting
in early January gave the highest yields of 127.52 and 125.40 kg per rai for 2003/2004 and

2004/2005, respectively. Statistical analysis indicated that this values were significantly different
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from the planting azuki bean in the muddle of January, early February and late December in
2003/2004 and 2004/2005 which gave the average yields of 115.76, 106.00, 93.44, 98.20, 104.96

and 76.00 kg per rai, respectively.
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Ceratotropis wazidlu dipleid species 1w laslulam 2n =22 (Egawa et al.. 1996)
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Uszinea 199 12 lan 1w er5iands eemasido 1319a neeln Suide Gasuaus HauUiug
a1d 20 (Duan, 1989) Tnommzdnluiluuvdwdaiisnde Tuudasilznnsonia 185
90,000 f1) AT sana 64.000 180015 Saftins Hokkaido &150HAR 1409 20082 60
woslSine Sezgivanuaiingaldluysvma wazdnandamiogads 1,500 Alandu
AoLENAS (McClary, 1990)

Tutlsamadgilufing 1Fd0zgilumsus TnaUssuam 120,000 Fuded wie
dadly fosaz 3243 veulinand s R 105 Inaiinun (Chikamori, 1997) S0y
1Jmmﬁﬁﬁmaﬁwx%'lé'qaxﬁgr?MWﬂﬁqﬁiuTaﬂ 1At Japan Bean Fund Association (1987) 3

e R i)
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' = i = = 2
M3 25 uaasmRnulunTa-me wazlianigemsialuan lulamaans

o ey dy = @ o L ]
aaeegn TR lasanmsnadsinauns Uil we. 2546/2547

pH OM N P K Ca Mg

CRGIRECH] b % ppm ppm ppm ppm
@.ﬁﬁ 1 4.8 3N 0.19 24.10 144.14 59.88 31.93
ﬁgﬂ“ﬁ. 2 4.9 3.86 0.19 24.77 166.34 59.41 28.00
il]@‘lcﬂi 3 472 342 0.17 21.58 i84.00 43.95 32.00
fg@“?i 4 4.5 3.37 0.17 24.58 153.00 5597 33.99
méﬂ 4.6 3.59 .18 2376 161.87 54.80 31.48

' <3 ' o &
M1 26 uansmanunia-ag wazilFuasmamaisluan Tunleananag

P ag A ds R T
tozyn Luiun lassnavaiaduns il we 2547/2548

pH OM N P K Ca Mg

ADUINAY Yo %o ppm ppm ppm ppm
i}@l"?i i 5.8 325 0.16 32.69 168.00 1,288.00 166.00
ﬁgﬁ‘ﬁ 2 5.8 3.27 0.16 41.00 162.00 1,350.00 123.00
igﬂ'lﬁ 3 54 2.89 0.14 38.64 257.00 1,334.00 147.00
i]@‘ﬁ 4 5.6 3.29 0.16 3993 200.00 1,279.00 158.00

DY 5.6 3.18 0.16 38.07 211.75 1,322.75 148.50
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M3 27 uaastaynaaiouinouniosindon 117w 2546 vossudnann
Tasenisnanaiaiuns
GE damgil (I HnFue) AT UFINE (%) 13310
g9gn F;hoqﬂ nan g3ga v°;1t;rﬂ inde sirehis ()
UNIINY 2508 124 18.1 022 565 743 00
AUATRUS 290 108 186 944 453 693 0.0
Huau 319 11.] 20.0 902 406 654 0.0
YUY 333 148 227 888 494 69 458
NOEAAY 207 194 238 91.6  69.6  80.6 154.2
TITRLE 279 206 237 946 822 884 88.5
91171913 DerQiiy 204 |, 298 051" SRR iR 63.3
ferinu 25.8 200 LY 224 93.9  B0.5 872 330.1
fueien 26.6 19.6 22.6 92.4 769 847 245.5
AGH 27.6 171 216 940 718 829 141.2
WAL 26.3 168 208 95.4 695 824 76.7
FuR 25.7 12,1 17.9 943 631  78.7 39.4
59 1,184.7
e 2040 Mog 7w 931 662  79.6
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AU 9N (VIR IT UV ) ANUBUFINE (%) YEF LY
qage G%Mj!ﬂ mity gyan ﬁ%aqﬂ i viaeh (st

N3 1AL 254 107 16.9 9.4 520 742 443
AuUAMLE 283 102 179 949 492 723 0.0
TRTREREY 29.8 11.7 19.5 91.9 372 64.6 6.2
ALY 319 158 22.6 879 452 666 62.0
WRHAINY 284 189 229 920 576 748 96.8
U0 26534 ¥Wva2 22.8 935  74.6 84.0 98.8
N3nNLINY 2 P2y 19204 233 03" SEEANT 180 0 853
AP 263 204 22.8 938 757  B848 208.7
AUy 26.1 19.9 225 952  79.6 87.4 168.1
TR 27.1 182 22.0 940 689 814 35.1
woAINIEY 28,1 11.8 18.7 952817 Ha7i0 714 0.0
U 25.7 9.3 16.3 94.6 466 70.6 0.0
379 | 805.3
e 27 5 4 % 20.7 935 587  76.1
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M58 29 uﬁm%’@gaeﬁuw%mmﬁmmﬁau Tl st 2548 voaguam
Tasamsnatsiadung
iHou gaungil (n ATy AT (%) IERLY
gagn ﬁiﬁlﬂ i ARbE v‘ﬁqﬂ i el (s

UNTIAY 255 124 181 922 565 743 0.0
nuAWius 290 108 186 944 453 698 0.0
FTREFY 31968 11 1 w200 902 406 65.4 0.0
WY 333 14.8 227 88.8 494 69.1 45.8
WEHN Y 297 194 238 916 696 80.6 154.2
Nyt 279 206 237 946 822 88.4 88.5
N3NRINY 260 204 228 95 D+ KGRI 918 633
GELATH g 2000 1f2es 939 805 §7.2 330.1
AUENy 266 196 226 924 769 84.7 245.5
AaInY 276 171 216 o4 0a0, WS 829 141.2
woATNIEY 263 ' S, 4 954 695 82.4 76.7
FUAY 25.7 12 1 17.9 94.3  63. 78.7 39.4

s 1,184.7
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= s : P
n13139 30 wEaInIS A IERa NNl U {ANOVA} ﬂ'ﬂi]fc;fﬁﬂ@uﬂﬁkﬁ‘ﬂlﬂﬂ]
u’r =y =2 S = pLEN = 1
VAINIDSYN 11.1?11‘iﬁﬂ‘HWN'ﬁ"U@ﬂﬂ?§ﬂT§MEEJiJﬂ‘L.I LL@&ﬂWﬁiﬂﬁJﬂﬂﬁ«l@ﬁ?d o

T3l w.m. 2546/2547

SOURCE DF 8§ MS F F.05 F.01
REP. 2 0.4785 0.2393 02120 “’1“9.00 99.00
A i 27270 2.7270 2.4272 18.51 98.50
ERROR A 2 2.2471 1.1235
B 3 56.5516 18.8505 36.6395 ** 3.49 5.95
AxB 3 0.4483 0.14%94 0.2905 3.49 5.95
FERROR B 12 6.1738 0.5145
TOTAL 23 68.6263 2,983¢%
GRAND MEAN = 21.8971
CV. A = 4.8407 %
CV.B = 32757 %
PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE 3 0.51448596784788
STANDARD ERROR OF MEAN = 0.29282701601454]
B3 2324666690826 A
B2 23.09333324432 AB
B4 21.83500003814 B

Bl 1941333325703 C
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We 31 uEadn i aImTsiR NI on (ANOVA) Suauised uunsdiazyn

Tunsdnymavesnsmswseudu uaymildtloyiaaie o il we. 254672547

SOURCE DF 5SS M5 F F.05 F.G1
REP. 2 0.0608 0.0304 0.0618 19.00 99.00
A 1 0.0100 0.0100 .0203 18.51 98.50
ERROR A 2 0.9836 0.4918
B 3 3.3991 1.1330 10.6133 3.49 5.95
AxB 3 0.0060 0.0020 0.0189 3.49 5.95
ERROR B 12 1.2811 0.1068
TOTAL 28 5.7407 0.2496
GRAND MEAN = 2.4313
CV. A = 28.8440 %
CV.B = 13.4390 %
PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS + 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE = 0.]06888596784788
STANDARD ERROR OF MEAN = 0.29282701601454)
B3 23.24666690826 A
B2 23.09333324432 AB
B4 21.83500003814 B

Bl 19.41333325703 C
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AN 32 aEaIMIineATuYsIu (ANOVA) S1nudensduunadiezah

= = oy = 3 ) =
Tumssingmaanamsmswsonan nazms tjostinms o Tull we. 2546/2547

SOURCE D¥ SS MS F F4O5 F.G1
REP. 2 23738 1.1869 1.4690 19.00 99.00
A | 9.2877 9.2877 11.4953 18.51 98.50
ERROR A 2 1.6159 0.8080
B 3 53.9011 17.9670 10.0744 3.49 5.95
AxB 3 5.46606 18222 1.0217 349 5.95
ERROR B 12 21.4012 1.7834
TOTAL 43 94.0463 4.0890
GRAND MEAN - 17.6404
CV. A = 5.0055%
CV.B = 7.5704 %

PROBLEM IDENTIFICATION 3 SUB PLOT
NUMBER OF MEANS = 4

ERROR DEGREE OF FREEDOM = 12

ERROR MEAN SQUARE = 1.78342943516858

STANDARD ERROR OF MEAN 0.545195597189452

B3 19.00833352406 A
B2 18.62000020345 A
B4 1776999982198 A

Bl 15.16333300809 B
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= & o Y ' o -
M5 33 LERIMSIATTHR UL 55 (ANOVA} uinanduusiniozayn

= o3 = =3 1 =
Tumsfinymavesnsmawsoudn uazmlgiloviania 9 Wil we. 254672547

SOURCE DF 58 MS F F.05 F.01
REP. 2 31141 1.5570 1.7192 15.00 99.00
A 1 6.0501 6.0501 6.6802 18.51 G8.50
ERROR A 2 1.8114 0.9057
B 3 70.5084 23.5028 23,4444 ®x 3.49 5.95
AxB 3 14930 0.4977 0.6023 3.49 5.95
ERROR B 12 95153 0.8263
TOTAL 23 92.8922 4.0388
GRAND MEAN = 11.6746
CV. A = 7.9474 %
C.V.B = 7.5910 %
PROBLEM IDENTIFICATION a SUBPLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

B3
B4

B2

14.44833342234 A

12.01999998092 B

11.82333310445 B

9.600666882832

C

0.826270977735552

(0.371095445434958
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M1519 34 1R 1S 1zEa Ll 51s U (ANOVA) S fasoduvestinegan

Tumsfinwimavesnismsesenay nagms 19ioatiaaia o 1l we 254612547

SOURCE DF S8 MS F F.05 F.01
REP. 2 317381 15.8690 0.6450 16.00 99.060
A 1 38.4736 88.4736 3.5962 [8.51 98.50
ERROR A 2 49.2040 24.6020
B 3 1003.5056 334.5019 13.6636 ** 3.49 5.95
AxB 3 25.1307 8.3769 0.3422 3.49 5.95
ERROR B 12 293.7741 244812
TOTAL 23 1491.8260 64.8620
GRAND MEAN = 40.7958
CV. A = 12.1582 %
CV.B = 12.1283 %
PROBLEM IDENTIFICATION & SUB PLOT
NUMBER OF MEANS 5 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE = 24.4811709060996

If

STANDARD ERROR OF MEAN 2.01994929416968

B3 46.06999960482 A
B4 42.16499900817 A
B2 40.99500020345 A

Bl 30.95333290100 B
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= < o vy < =
M9 35 ugaInsins izl (aNova) Sruauudaseilnussinez i

= = = =y i =
Tumsfinynavosmsmswsouau naens 1difostiaeie o 1Tl we. 2546/2547

SOURCE DF 5S MS F F.05 F.01
REP. 2 0.0727 0.0363 0.9415 19.00 99.00
A { 0.0018 0.0018 0.0476 18.51 98.50
ERROR A 2 0.0772 0.0386
B 3 0.3437 0.1146 0.4584 349 5.95
AxB 3 0.252] 0.0840 (.3363 3.49 5935
ERROR B 12 2.9991 0.2499
TOTAL 23 37466 0.1629
GRAND MEAN = 3.4054
CV.A = 12,1582 %
CV.B = 14.1803 %
PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE = (0.24597090360996

STANDARD ERROR OF MEAN

B3
B4
B2

Bl

49.06995969482 A
42.16499900817 A

40.99500020345 A

3095333290100 B

2.01994979416968



A5 36 LEAIMI AT IZEA LYY (ANOVA) shninaeseduya oy s

97

= =y =N + = ¥ =
TuasAnpmavosmsmsasouau uazms Isiforiiana 7 Tuil we 2546/2547

SOURCE DF 53 MS F F.05 F.01
REP. 2 0.2809 0.1404 0.6891 15.00 99.00
A 1 0.0193 0.0193 0.0945 18.51 98.50
ERROR A " 0.4076 0.2038
B 3 0.1757 0.7252 47111} 3.49 5.95
AxB 3 4.0171 0.0057 0.037] 3.49 5.95
ERROR B 12 £.8473 0.1539
TOTAL 23 47478 0.2064
GRAND MEAN = 1.5272
CV.A = 29.5555%
CV.B = 25.6858 %
PROBLEM IDENTIFICATION s SUB PLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

B3
B4
B2

Bl

49 06995969482 A
42.16499900817 A

40.99500020345 A

30.95333290160 B

0.153970903609%6
2.01994929416968



98

3 i
©

M 37 uAAINITIATIEHANNI T30 (ANOVA) i 100 waavesdiozyh

Tumsinunavasnismissonau uazms 14 ilowiea s o 13 we 25462547

SOURCE DF SS MS F F.05 F.01
REP. 2 0.7753 0.3877 18.8654 19.00 99.00
A 1 0.1001 0.1001 17.7831 i8.51 98.50
ERROR A 2 0.0113 0.0056
B 3 0.0544 0.0181 0.6658 3.49 5.95
AxB 3 0.0782 0.0261 0.9580 349 5.95
ERROR B 12 0.3267 0.0272
TOTAL 23 1.3460 0.0585
GRAND MEAN % 6.8179
CV.A = 11.1004 %

CV.B = 12.4201 %
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=) of = 1 ] o =
M1919 38 LEaImTaATIEvA Ul (ANOVA) Wamaﬂma”hmmmazcgﬂ

=t =4 = e = 1 =
Tumsenuimavasnmsmueionau uazms 1dilowtianie 9 11 we. 2546/2547

SOURCE DF SS MS F F.05 F.O1
REP. 2 220.1510 110.0755 0.6137 19.00 99.00
A 1 891.3330 891.3330 4.9693 18.51 98.50
ERROR A % 358.7352 179.3676
B 3 1910.4905 636.8302 243421 3.49 5.95
AxB 3 172.9301 37.6434 2.2033 3.49 5.95
ERRCR B 12 313.9405 26.1617
TOTAL 28 3867.5803 168.1557
GRAND MEAN = 101.3842
CV. A = 13.2100 %
CV.B = 5.0450 %
PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS - 4
ERROR DEGREE OF FREEDOM = i2
ERROR MEAN SQUARE = 26.1617057514231
STANDARD ERROR OF MEAN 4 2.088129376236938
3 111.1533330281A
4 106.5433336893A8
2 100.4366658528 B

1 87.40333302815 C
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a # ; =
MI9 39 LEAIMITEATIEHATINUYTUTIN (ANOVA) A wgsnaumsn LAY

TDITI0YN IUNTIANEINAVDINIINSETOUAY Lazn13 1 F1ovian1g o

111w 2547/2548

SOURCE DF SS MS F [.05 F.01
REP. 2 11.086% 5.5434 0.9337 19.00 99.00
A 1 82.8074 82.8074 13.9482 18.51 98.50
ERROR A 2 11.8736 5.9368
B 3 212.2782 70.7594 26.2969 3.49 5.95
AxB 3 3.7005 1.2335 0.4584 3.49 5.95
ERROR B 2 32,2894 2.6908
TOTAL 23 354.0359 15.3929
GRAND MEAN = 20.6175
CV.A= 11.8179 %
CV.B= 7.9562 %
PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12

ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

B3 23.76666704813 A
B4 22.24166679382 AB
B2 2062166659037 B

Bl 15.84000015258 C

= 2.69078451760637

= 0.669674612231737
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TumsfinyHayDINIIMIET ouAy wazn13 4djortiane 5 il we 2547/2548

SOURCE DF S5 MS F F.05 F.01
REP. 2 0.0706 {.0353 0.3756 19.00 99.00
A 1 0.0092 0.0092 0.0979 18.51 98.50
ERROR A 2 0.1880 0.0940
B 3 2.1730 0.7243 11.0794 3.49 5.95
AxB 3 0.3054 0.1018 1.5573 3.49 5.95
ERROR B 12 0.7345 0.0654
TOTAL 23 3.5309 0.1535
GRAND MEAN 5 2.3496
CV.A = 13.0500 %
CV.B = 10.8824 %
PROBLEM IDENTIFICATION 3 SUB PLOT
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE = 0.06540575142331
STANDARD ERROR OF MEAN o 0.088129376236958

3 111.1533330281A
4 106.5433336893A8
2 100.4366658528 B

1 §7.40333302815

C
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o s ° ) a S
MI9IS 41 naasmIin s LIl (ANOVA) Suaudodeduvesiiesyn

=& = = ' =4
Tumisfinwmavosmsmawmionan nozms 157 ostiaaa o Tull we. 25472548

SOURCE DF SS MS F F.05 F.01
REP. 2 4.9404 24702 (.3871 19.00 99.007-74
A 1 6.0401 6.0401 0.9465 18.51 98.50
ERROR A 2 12,7632 6.3816
B 3 64.8908 21.6303 577971 * 3.49 595
AxB 3 3.3196 1.1065 0.2966 3.49 5.95
ERROR B 12 44,7746 3.7312
TOTAL 23 136.7286 5.9447
GRAND MEAN = 17.4250
CV. A = 14.4974 %
CV.B S 11.0854 %
PROBLEM IDENTIFICATION 3 SUB PLOT
NUMBER OF MEANS e 4
ERROR DEGREE OF FREEDOM = 12
ERROR MEAN SQUARE = 3.73121269590615

1l

STANDARD ERROR OF MEAN 0.788586572705258

B3 18.56166680653 A
B2 17.70499992370 A
B4 17.49166615804 A

Bl 14.94166644414 B
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M 42 ueaansianeianuulslsou (ANOVA) Sruauihdeduuesan se sy

103

lumsAnuinayesmsmsniouau uazms 15t oaiass o 1Tl we. 2547/2548

SOURCE DF SS MS F F.05 F.01
REP. 2 8.5511 4.2755 3.0073 19.00 99.00
A 1 23.8203 23.8203 16.7547 18.51 98.50
ERROR A e 2.8434 1.4217
B 3 52.0778 17.3593 18.1764 3.49 5.95
AxB 3 0.2789 0.0930 0.0973 349 5.95
ERRCR B 12 11.4605 0.9550
TOTAL 23 99.0320 4.3057
GRAND MEAN X 12.6979
CV. A = 9.3902 %
CV.B = 7.6962 %
PROBLEM IDENTIFICATION = MAIN PLOT
NUMBER OF MEANS = 4
ERROR DEGREE O FREEDOM = 12

ERROR MEAN SQUARE =

STANDARD ERROR OF MEAN =

B4

B3

B2

Bt

13.79666678110 A
13. 71833308537 A
13.08500019709 A

10.19166644414 B

1.421743017657507

0.398965958793794



PROBLEM IDENTIFICATION

NUMBER OF MEANS

ERRCOR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

B4
B3
B2

Bl

13.79666678110 A
13.71833308537 A
13.08500019709 A

10.19166644414 B

104

SUB PLOT

4

12

G .955043017657507
0.398965958793794
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MTIE 43 uEnImansIzianunlsiim (ANOVA) Suwdasaduunidaozgn

TunsAnEHaveInIsMISIAsoNAY tazms i ijoviiage 9 Tl we. 2547/2548

SOURCE DF SS MS F F.05 F.01
REP. 2 14,6338 7.3169 0.6209 19.00 99.00
A | 78.6626 78.6626 65.0749 18.51 98.50
ERROR A 2 23.5698 11.7849
B 3 774.9426 2583142 15.0406 3.49 5.95
AxB 3 6.3088 2.1229 0.1236 3.49 5.95
ERROR B 12 206.0931 17.1744
TOTAL 23 1104.2708 48.0118
GRAND MEAN = 39.0529
CV. A = 8.7904 %
CV.B e i0.6118 %

PROBLEM IDENTIFICATION=.5UB PLOT

NUMBER OF MEANS= 4

ERROR DEGREE OF FREEDOM= 12

ERROR MEAN SQUARE=17.1744252123638

STANDARD ERROR OF MEAN= 1.6918641204484

B3
B4
B2

Bl

4383333396911 A
4208833312988 A
4091333325703 A
2937666670481 B
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M58 44 naeansuasvn Tl (ANova) Suaumaadeiinussdrogyh

lumseinuiravesmsmans sudy wazns 15deriaaia o Tudl we, 2547/2548

SOURCE DF S8 MS F F.05 F.01
REP. 2 0.2676 0.1338 3.2865 19.00 $9.00
A 1 0.2926 0.2926 7.1863 18.5) 98.50
ERROR A 2 0.0814 0.04G7
B 3 .3290 0.1097 0.6267 3.49 5.95
AxB 3 0.0554 0.0185 0.1055 3.49 5.95
ERROR B 12 2.1002 0.1750
TOTAL 23 3.1263 0.1359
GRAND MEAN = 30871
CV.A = 6.5364 %
C.V.B = 13.5516 %
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A1 45 LERINSAATIZHATINN 51520 (ANOVA) hminwaarod uveadtoz g

=4 =4 o=y =Y i =
TumsfnmaueImIniswsouan naznsidtoriines o Tull we 2547/2548

SOURCE DF N MS F F.05 F.01
REP. 2 0.0604 0.0302 0.5646 19.00 99.60
A 1 0.2185 0.2185 0.0829 18.51 98.50
ERROR A % 0.1070 0.0535
B 3 23139 07713 46.6052 3.49 5.95
AxB 3 0.0341 0.0114 0.6864 3.49 5.95
ERROR B 12 0.1986 1.0165
TOTAL 23 2.9326 0.1275
GRAND MEAN N 39.0529
CV. A = 8.7904 %
CV.B = 10.6118 %

PROBLEM IDENTIFICATION=SUB PLOT

NUMBER OF MEANS= 4

ERROR DEGREE OF FREEDOM= 12

ERROR MEAN SQUARE=0.016542521235638

STANDARD ERROR OF MEAN= 0.6918641204484

B3

B4

B2

Bl

43.83333396911 A
4208833312988 A
40.91333325703 A

29.37666670481 B
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MY 46 LLﬁﬂﬂﬂTi'ﬁLﬂﬁ?Z”rTﬂ'NlILL‘lIf.‘ﬂ‘E'Ju {(ANOVA)Y UIHUA 100 LUDH VENRIDTEN

lumsdnumanosmimismsoudu nazms 15ieriianie o Tuil we. 2547/2548

SOURCE DF 38 MS F F.05 F.01
REP. 2 0.0468 1.5234 36.8602 19.00 99 00
A I 0.0140 0.1402 3.3013 18.51 98.50
ERROR A 2 0.0827 0.0413
B 3 0.0454 0.0183 2.2474 3.49 5.95
AxB 3 0.1904 0.0635 1.6380 3.49 5.95
ERRCR B 12 0.4651 0.0388
TOTAL 23 3.8484 0.1673
GRAND MEAN 4 7.2542
CV.A = 2.8063 %
CV.B = 2.7176 %



M1519 47 uaaeansaRznaNuulils i (ANOVA) sakaage 15uaan ey
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= = = ' =
TunsansinasesmInsessnau uazms 15ioyianis o Tull we. 25472548

SOURCE DF 55 MS F F.05 F.01
REP. 2 454458 22,7229 3.6626 19.00 99.00
A 1 3414113 341.4113 55.0308 18.51 98.50
ERROR A 2 12.4080 6.2040
B 3 1317.5300  439.1767 39.3585 3.49 595
AxB 3 13.0449 4.3483 0.3897 3.49 5.95
ERROR B 12 133.9006 11.1584
TOTAL 23 1863.7406 £1.0322
GRAND MEAN & 114.77692
CV. A = 21703 %
CV.B = 2.9106 %
PROBLEM IDENTIFICATION : MAIN PLOT
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 2
ERROR MEAN SQUARE = 6.20400765765226

STANDARD ERROR OF MEAN

A2 118.5408331553 A

Al 110.9974994659 A

0.719027564240543
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PROBLEM IDENTIFICATION = SUB PLOT
NUMBER OF MEANS = 4

ERROR DEGREE OF FREEDOM = 12

ERROR MEAN SQUARE = 11.1583825160633

B3 121.2683321634 A
B2 117.6700002034 A
B4 117.7683334350 A

Bl 102.1699994405 B
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M3 48 uaAINsaATIEia il s (ANOVA) anugenounsnuhe

TunsanerTudgnimizenvonozan Tutl W 2546/2547
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SOURCE DF SS MS F F.05 F.01
BLOCK 3 17.9601 3.9867 1.66 3.86 6.99
TREATMENT 3 57.8251 19.2750 5.35% 3.86 6.99
Ex. ERROR 9 32.4250 3.6028
TOTAL 15 108.2101 7.2140
GRAND MEAN = 20.0731250047684
C.V. = 9.4559 %
LSD .05 = 3.03596236554052
LSD .01 = 4.36201489301798

NUMBER OF MEANS
ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE

STANDARD ERROR Of MEAN

T2
T3
T4

Ti

= 4

9

0.054869400851304

1l

0.117121092092014

22.8700 A

20,7750
18.4250

18.2225

AB
B



f1579 49 LA AT Iz LN (ANOVA) S117unas a8

Tumisfinundutlgnimunzenaesiiezan Tuil we. 2546/2547

112

SOURCE DF SS MS F F.05 F.01
BLOCK 3 24912 0.8304 1.52 3.86 6.99
TREATMENT 3 6.6288 2.2096 4.05 * 3.86 6.99
Ex. ERROR 9 4.9125 0.5458
TOTAL 15 14,0325 0.9355
GRAND MEAN = 2.61250001192003
C.V. = 18.2796 %
LSD .05 = 0.338251162196789
LSD .01 = 0.485993049133318
T1 3.1425 A
T3 3.0750 AB
T2 2.0375 B
T4 1.9250 B
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1519 50 uaeInaaTzraundsiou (ANOVA) SuuTossdu

TumsnunTudgnimanz auvoaiaozgn Tuil wer 2546/2547

SOURCE DF S8 MS F F.03 F.0l
BLOCK 3 55.4931 18.4977 2.97 3.86 6.99
TREATMENT 3 1259631 41.9877 6.74 * 3.86 6.99
Ex. ERROR 9 56.1031 6.2337
TOTAL 15 237.5594 15,8373
GRAND MEAN = 19.5687500238419
C.V. = 12.7588 %
LS .05 ¥ 3.99346489348445
LSD .01 = 5.73773691592594
NUMBER OF MEANS e 4
ERROR DEGREE OF FREEDOM ~ 9
ERROR MEAN SQUARE 5= 6.23368045753927
STANDARD ERROR OF MEAN = 1.24836697905090

T3 241875 A
T2 193750 B
T3 177625 B

T4 169500 B



1312 51 UEAIMSIATIZEANLLUsUTM (ANOVA) S1uuilnsedu

Tums#nuiulgnimuizanvesdrazan 10Tl wa 25462547
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SOURCE DF SS MS F F.05 F.01
BLOCK 3 27.3561 9.1187 2.49 3.86 6.99
TREATMENT 3 97.5193 32.5064 8.86 ** 3.86 6.99
Ex. ERROR 9 33.0140 3.6682
TOTAL 15 1578894 10.5260
GRAND MEAN = 11.598749935627
C.V. = 16.5126 %
LSD .05 = 3.06341096352561
LSD .01 E 4.40145253380117
NUMBER OF MEANS 4
FRROR DEGREE OF FREEDOM i 9

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

T3 155250 A
T4 117125 A
T2 10.2075

T1 8.9500

B
B

B

Il

3.60821953274408

0.95762982576046
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Tumsanprudgnimuzanvesaaozgn Wil we. 2546/2547
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SOURCE DF SS MS F F.05 F.01
BLOCK 3 97.1892 32.3964 0.94 386 6.99
TREATMENT 3 1361.7193  453.9064 13,37 ** 3.86 6.99
Ex. ERROR 9 310.2127 34.4681
TOTAL 15 1769.1212  117.9414
GRAND MEAN i 41.9906250238419
C.V. = 13.9816 %
LSD G5 2 9.39044354477005
LSD 01 = 13.4920165873133
NUMBER OF MEANS & 4
ERROR DEGREE OF FREEDOM = G
ERROR MEAN SQUARE = 34.4680732009159

STANDARD ERROR OF MEAN

T2 57.6625 A
T3 394750 B
T1 36.4000 B

T4 344250 B

2.93547582177557
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A1919 53 uEadmMIATIzrEAMuIalslsi (ANOVA) WInen 100 wae

TumadnrTulgnimnzanvosdiezgn Tuil wel. 2546/2547

116

SOURCE DF SS MS F F.05 F.01
BLOCK 3 0.0420 0.0140 0.89 3.86 6.99
TREATMENT 3 16.3958 5.4653 46,00 ** 3.86 6.99
Ex. ERROR 9 0.1421 0.0158
TOTAL 15 16.5800 1.1053
GRAND MEAN - 0.7381249666214
CV. = 11.8650 %
LSD .05 & 0.201004433140551
LSD .01 = 0.28879947290309]

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

82 84850 A
T1 6.2580 B
T3 6.1900 B

T4 6.1195 B

= 4

I

9
1.57926883879958

6.283448175106542

Il
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A1919 54 LuARINIS AT IZHA I NLUTYS I (ANOVA) T amAssodu

Tumsnsniudgnimnssuvestanysn 10Tl we. 2546/2547
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SOURCE DF 5SS M5 E F.05 F.G1

BLOCK 3 0.3465 01155 1.01 3.86 6.99

TREATMENT 3 0.6200 0.20&7 1.80 3.86 6.99
Ex. ERROR G 1.0320 0.1147
TOTAL 15 1.9986 0.1332

GRAND MEAN

C.V.

LSD .05

LSD .01

il

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

1.72375000268221

19.6449 %

0.541628409354199

(.778201737577872

5 4

9

= 0.114669433253343

STANDARD ERROR OF MEAN = 0.169314377160759
T2 6.8705 A

T3 53005 B

T4 49170 B

T1

37995 C
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M1319 55 uamemsaueszranusilsdiou (ANOVA) HIMUN 100 LIJ?W}

Tumsnpiiulgnimuzmuvnssozan il we 2546/2547

SOURCE DF sS M5 F F.05 F.01
BLOCK 3 N 0.0470 0.0160 2.90 3.86 6.99
TREATMENT 3 (0.3942 0.1314 24.77 3.86 6.99
Ex. ERROR 9 0.0477 0.0053
TOTAL 15 3.9952 0.2663
GRAND MEAN = 10.554999G475479
C.V. T 16.6901 %
LSD .05 = 0.116504493474552
LSD .0l = 0.167391513612862
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM = 9

i

ERROR MEAN SQUARE 5.30554676063528

3.64195921196108

fl

STANDARD ERROR OF MEAN

i W 11.3600 A
T3 10.5700 B
T1 10.1700 C

T4 10,1200 C
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Tunisdnyriugnimnzauvesniozyn 1uil we. 25462547
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SOURCE DF SS MS F F.05 F.01
BLOCK 3 14193665  473.1222 1.01 3.86 6.99
TREATMENT 3 2539.6230 846.5410 1.80 3.86 6.99
Ex. ERROR 9 4227.1740  469.6860
TOTAL 15 2186.1635  545.7442
GRAND MEAN = 110.320000171661
C.Vv. = 19.6449 %
[LSD .05 = 34.6642181986687
LSD .01 =3 49.8049112049838

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

= 4

G

469.6859985605694

10.8361201 382856

([ 127.5200 A
T3 1153600 A
Tl 1045600 A

T4 93.4400

B
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TunsdEnwrfuilgnimuizenveairesgn Tl we 25472548
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SOURCE DF SS MS ¥ F.05 F.01
BLOCK 3 0.3105 0.1035 1.89 3.86 6.99
TREATMENT 3 2.1465 0.7155 13.04 ** 3.86 6.99
Ex. ERROR G 0.4938 0.0549
TOTAL 15 29508 0.1967
GRAND MEAN = 18.6412500143051
C.V. = 11.2566 %
LSD .05 5 0.374664643814585
Lsb .ol = 0.538311269848542

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

T3 19.2600
T2 18.5650
T4 18.3500

T1 18.3500

W owm W

& 4

9

It

0.054569400851304

0.1171210920920]14

Il
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Tumsainundulgnitnnzauvosiiosyn Tull wa 2547/2548
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SOURCE DF S8 MS F F.05 F.01
RLOCK 3 0.1275 0.0425 0.95 3.86 6.59
TREATMENT 3 3.7275 1.2425 2778 ** 3.86 6.99
Ex. ERROR 9 0.4025 0.0447
TOTAL 15 42575 0.2838
GRAND MEAN = 3.1625000089407
C.V. = 16.6870 %
[.SD .05 = 0.338251162196789
LSD .01 = 0.485993(49133318
NUMBER OF MEANS S 4

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

T2 3.9000 A
T1 3.1500 B
T4 3.0500 B

T3 2.5500 C

9

4.47222236792236

1l

0.10573814789283
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Mae 59 LLﬁﬂQﬂTﬁrJLﬂ'ﬁzWﬂ’ﬂﬂMlﬂiﬂﬁ’lu (ANOVA) mmu%mﬁu

TunsdneBalgnfvnnzasvoadiezh Ul we. 2547/2548

SOURCE DF SS MS F F.05 F.0l1
BLOCK 3 0.9275 0.3092 3.75 3.86 6.99
TREATMENT 3 0.9875 0.3292 379 3.86 6.99
Ex. ERROR 9 0.7425 0.0825
TOTAL 15 2.6575 0.1772
GRAND MEAN = 8.43750008940697
C.V. = 13.4042 %
LSD .05 E 0.459414667558155

0.660078545342176

i

£SD .01



123

=N o o @ ]
1919 60 LERINITURTIEHAINN5UTIUN (ANOVA) S1uuHnsiadu

Tumsiinerindgnimuneauvestiezan Tuil wea. 25472548

SOURCE DF S8 MS F F.05 F.01
BLOCK 3 1.4675 0.4852 0.87 3.86 6.99
TREATMENT 3 8.1875 2.7292 4.83* 3.86 6.99
Ex. ERROR 9 5.0825 0.5647
TOTAL 15 14.7275 0.9825
GRAND MEAN = 15.0375000238419
C.V. = 14.9974 %
LSD .05 = 1.20197391307427
LSD .01 = 1.72697401303775
NUMBER OF MEANS = 4

Il

FRROR DEGREE OF FREEDOM 9

I

ERROR MEAN SQUARE 0.564722223281933

STANDARD ERROR OF MEAN £.375740010939058

i 16.1000 A
T2 151000 AB
T4 14.8500 AB

T3 141000 B
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Tunsdewiudgniinine suusadozan 1l we 2547/2548
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SOURCE DF 55 MS F F.05 F.01
BLOCK g 1.5547 0.5182 233 3.86 6.99
TREATMENT 3 19.3610 6.4537 29.03 ** 3.86 6.99
Ex. ERROR 9 2.0005 0.2223
TOTAL 15 22.9162 1.5277
GRAND MEAN = 5.22187507152557
C.V. = 9.0286 %
LSD .05 = 0.754093554726079
L5SD .01 = 1.08346775104322

NUMBER OF MEANS

ERROR DEGREE OF FREEDOM

ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

S 68705 A
T3 5.3005 B
T4 48170 B

T1 37995 C

= 4

Il

9

il

0.222277371370536

0.235731505833722
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TumseinuTuilgnfmuz ouvesdiezgf 1udl we. 254772548
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SCURCE DF SS MS I3 F.05 F.01
RLOCK 3 0.0420 0.0140 0.89 386 6.99
TREATMENT 3 16.3958 5.4653 46.06 ** 3.86 6.99
Ex. ERROR G 0.1421 0.0158
TOTAL 15 16.5800 1.1053
GRAND MEAN = 6.7351249666214
C.V. = 1.8650 %
LSD .05 = 0.201004433140551
£SD .01 = 0.288799472903091]
NUMBER OF MEANS = 4
ERROR DEGREE OF FREEDOM - 9
ERROR MEAN SQUARE = 1.57926883879958
STANDARD ERROR OF MEAN = 6.28344817516542
I 2 24850 A
T1 62580 B
T3 6.1500 B

T4

60185 B
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A1919 63 LARINIIUATIEH AN S50 {ANOVA) mwuﬂm%ﬂmﬁu

Tumsdnuriulgnimunzauvestaosgn Tuil we. 2547/2548

SOURCE DF SS MS F F.05 F.01
BLOCK 3 1.5547 0.5182 2.33 3.86 6.99
TREATMENT 3 19.3610 6.4537 29.03 ** 3.80 6.99
Ex. ERROR 9 2.0005 0.2223
TOTAL 15 229162 1.5277
GRAND MEAN = 5.22187507152557
CV. = 9.0286 %
LSD .05 = 0.754093554726079
LSD .01 = 1.08346775104322
NUMBER OF MEANS = 4
£RROR DEGREE OF FREEDOM = 9
FRROR MEAN SQUARE = 0.222277371370536
STANDARD ERROR OF MEAN = 0.235731505833722

iz 6.8705 A
T3 53005 B
T4 49170 B

T1 37995 C
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Tunsfnuriugninunz ouvesdrezan Tl wa, 25472548
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SOURCE DF 55 MS F F.0s5 F.01
BLOCK 3 14193665  473.1222 1.01 3.86 6.99
TREATMENT 3 2539.6230  846.5410 1.80 ns 3.86 6.99
Ex. ERROR 9 42271740 469.6860
TOTAL 15 8186.1635  545.7442
GRAND MEAN 2 110.320000171661
C.V. = 19.6449 %
[.SD .05 = 34.6642181986687

LSD .01

49.8049112049838
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