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Title Study on Growth, Development and Yield Production

Potential of Azuki Bean Cultivars in Field Crop Area

Author Mr. Chaiyapurk Ruttaikauw

Degree of Master of Science in Agronomy

Advisory Committee Chairperson Dr. Settha Siripin
ABSTRACT

The study on growth, development and yield production potential of azuki bean
cultivars in field crop area, was conducted by using four varieties, namely: Pangda, Erimo, Tatwan
and Native cultivars, planted in the experimental field of the Department of Agronomy, Maejo
University, Chiang Mai province, in 2 seasons: early rainy season (25 May-21 July. 2008) and late
rainy season (23 August-22 October, 2008). The Randomized Complete Block Design (RCBD)
with 4 replications was laid out for this study. Resulis indicated that vegetative growth period (VE
1o V6} in the early rainy season ranged from 5.75 to 33.50 days and 6.00 to 29.75 days in the late
rainy season. However, the reproductive growth period (RO to R7} of azuki bean cultivars in the
early rainy scason ranged from 34.00 to 63.50 days, which was much more delayed than tate rainy
season (30.50 to 60.50 days).

A combined analysis of variance showed that yield components comprised of
number of pods per plant, number of seeds per pod and 100 seed weight of azuki bean cultivars in
early rainy season, showed higher values in early rainy season than in late rainy season. Erimo
cultivar produced the highest number of pods per plant, 25.20 and 16.44 pods, respectively, while
native cultivar showed the highest number of seeds per pod in early and late rainy seasons (15.51
and 12.82 seeds, respectively). One hundred secd weight of native cultivar gave higher weights
(8.26 and 8.14 grams, respectively). Similarly, the native cultivar, produced highest seed yields

(216.00 and 206.34 kilograms per rai) in the early and late rainy season, respectively.
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510713 MIBATIEN 1 N1TNATIEH 2
Tls@u (%) 19.9 25.3
Fat (%) 0.6 0.6
Total carbohydrate (%) 64.4 57.1
woly (%) 7.8 5.7
Ash (%) 43 39
unaFul (Uaaniy) 136 253
WoawWasa (Uadniwy) 260 -
man (Faansu) 9.8 7.6
Thiamine (‘ﬁaﬁﬂ%“m) 0.06 0.57
Wi Lnae’) 336 -
AL (%) 10 13

AW Mal (1944)
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laiifiu 29

laiifiu 10%
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Hfna1 1Ay 5%
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SCAE 6175304 colorimeter (Mmolta-Camera Model CR-300)
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paRugIzinisnlasunnmIvuiufios Srauidiuouvedszuia 13.6-20 YoR0d 19U

¥ 1 1 1
Juagrurug Uiwoufwedu 2.7-9 14 agseniadon 4-9 vead Ay (Chiba, 1980 ; Hu,
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1981,1984 ; Hoshigawa, 1985 ; Duan, 1989 ) Terai and Hore (1991) WU §1UUAM0AUL
@ e dw = o = o - VoW = 3/ = 3
ANUTUAUDINUHARNER 1‘1-,!1411\!’8&!,?10’.]7‘11‘! Yoshida (1998) TWNUNOIDSPNUAASAUITUUD
° = P & e w = ) .. gy A '
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Oswalt, 1963) @115 Hoshigawa (1985) 51091m31Hnv0andezgmdofuraniunealinnu

= ooy 1 L4 2 = = Y ) Vg
919N 6-13 iyuamas MFuEITUINaI1a 0.5 ludAwas 1 2-14 waaaoin Lag 5-40 Hnaody
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o =g - A e I
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¥ W b
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o« = o o P= ) o ' =]
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avpdaiednadsluginenunazndin1saain (Lumpkin and McClary, 1994 ) M3fdI0zyA
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] ) o 1 a ar =4 [ @ A
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= 1 = < ' ' o A
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y =l o o ' g A
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afiund uazamuy (2542) nahianuuanasrssiuilgnines gl ugahl
nsfnyIdiendeng madgnardmiemsignieunaimmnizaussinadoguaHLaL
HaHaAYDIa BTN Wang (1990) 91091U31 HIezgingniounammmnzayludimia
R =1 ar = o N Yo v 5 = vog
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YoInwz g 1aud ANVgRu Juinaunasuay Judninsgnunvesinesgn 6 Wugaaad
(Furasawa et al., 1974) Msdgnadezaiardnluiios Tainjin vosszmaduiidiuiunanad
ar =1 L o = ot '
{Hu and Ma, 1985) Lawn (1983) danaiuiimstlgnaiezgnaisins laar lumsgnunnia
) v 3 A =] = 9 =
fasmieuunnmsdannen wessindoimemouluganimmizilgn lulszmening
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P~ d‘ é ~ =] = In ¥ R
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Fuiuivosiiezgd SuaunredunsyanasdmiuRuEANNwWIAY AssmaAiulgndlezan
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9= t o ca’ 3 q YA o = [~ ) ' = et
TR IR NUH UMY TLIIN 667,000 AU IRUTIUIMANVIITY 1,333,000 AUADAUN 1
o T = = oy 3 ' =Y o 3 3 o ay b2 A (=9
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3 A o b d?’ o =
dosenwaziiwauldoanniuua: Iddandngage (Adachi et al.. 1979) Yoshida (1987)
¥ @ oy U 1 o by Y] o 3 '
51891991M3UgNH20 YN 300,000 Audoanals Taransanud1uiUlgn 550,000 ANAD
4 a 9/ H] = o o = [~4 1 a @ = 1
N3 azlinugeAuuNn naAsdntesual i nuuaasefninias ldnanaaninn
¥ ' o 1 ~ e § ¥ =3 4
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mAnnolnanaIeae (Lawn, 1983 9191a0 Lumpkin and McClary. 1994 ) n13dgniadinau
' 2 E 4 LTI o+ o BY & q Yo
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¥
° o [~ Y o LY =4 =3
$uues Nuwwaerernuasthrilnuas 100 1UAAEAAIAIY (Furasawa ef al., 1974 9191618
. = : ] = o o
Lumpkin and McClary, 1994) 91015y UNOHITII o gntnine TuvetIozgyn
- & ) Pl o ' A o ' \
lay gauuniuasame (2542) Aiareszozilgneendu 3 4393808 A9 U3TuEHI193ENNA
1073 50 IUAATINIAY LazilasuMI9TEHIINAY 25 20 Baz 10 IvURANAT WaUs1INg 31 A3
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719 (pH) 6.0-6.8 (el uazAmz. 2542) Anugauanysauosaulsznoy hifedunioing
uagsInemIRa1en laun Tulasnu dearesa TwunaFow uaaFounazuuniidon Tu
udnzszuzMIns ey Tnvestrosgh ﬂzﬁmﬂ%’m@mmsmdwﬁwmﬂﬁhaﬁ’u"lﬂ i Tuszos
nMsponaADnuaznIIRanIzinnudenis lulaswunazdeaeialuszdugs

(Yamanouchi, 1964 81918t Lumpkin and McClary, 1994 ) msigniiasviyuiouTasfinisign
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= =N A R a o ' ' o M k4 :
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YDINIOLFNVTUANA T UAINYIINITATYAY 19 (Lwnpkin and McClary, 1994 ) Tasaki (1959)
* ¥ 5
Wi anueanarstums Idiazawiuuedn fnaneniugavosdu thmiinudaau Ty
A1 oulu denazfedu nsvaniniseTagdu Invoadaesyndemisduid
gy - = o o ° ar < 3

ANV 80-90% ANMUFUVDIAUILTUYAINGATINSUNMTHAVINGTV007 (Lumpkin and

o ee a o o g =4 o V- = v &
McClary, 1994 ) auniltlosiaudausuganneglnai I mndaimnzfianisuimie lusen
g = A WY :’ =1 o 1y ] =
(Wu and Hsu. 1986) Tuszoznisfaaon wedlasuimnsziinadindlnundindnlng

(Goto et al., 1983.1985)

fazgiaminnsydylavasaimsadiual 1adluaainuiadenii
= : ooe (=] =y =1 [~ 1
USnanii 530-1,730 Tndmasaetl gaungil 7.8 81 27.8 assuaadoe anwiunsa-ang

5.0-7.5 (Duke. 1981)
L= dr o <3| 9 L7 = = L Qr} =y
fﬂﬁ}flTf‘n'éwﬁﬂ‘ﬂ1!ﬂuﬂ1ﬂ'§ﬂﬂ1‘5!‘i]5@!5]1]15]!&@37‘%!1—&1%930?93%?\
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1 e | ¥ o ar = 9
luTasiwuezgnil lllgdmsumsAaneniszuin 50% (Yamanouchi, 1964)
= i = YY) ar =
Y5 luTnsauagiinuduRus AU UIAUDINAR (Yoshida and Sato, 1990 ©141ag
. 3 = 2 4 a @ v s
Lumpkin and McClary, 1994) 715 1% Ju TasauaSunauiniunin 23 Alansudoianms Wy 46
Pt o

= ar ' o o " = J ta =] Y 3 s
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) Y a o W
N 1A I9HANARRIA Y (Furasawa et al., 1974)
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aAnI(Yamanouchi, 1964 RRIGE Lumpkin and McClary, 1994)
Tanaka (1982) ¥n1sAnyIMsAsuausIreno s TueId DN (ailgn
d' 1 ar 1 u‘/ o e = = ci ci s ¥ 3}
Tumsazaehinnududuaianu won drezgnimaasyauladnaanseauanududu
o 4 o A Y e ¥ o ¥ o g
yaaroanes 0.05 ppm Fuduszduiadaiudiazdn Inananiuseduanudesnisid
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N7 UTIID V1IUITREY FNITUR uzwammmzﬂzwmﬂa
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drozanasins lsunamonlumsaiglusedugs TaomwizotaBelusig
3 1
MAIDINMITHAWNES (Lumpkin and McClary, 1994 ) ufaivuiinaaon1siasyyouliogon
= A o @ e o . " ' @
Aunazimsazau A lwiodsludntes ndwinhisn 115 luaudug 1wy n1swanves

ngﬂ {'Yamanouchi, 1964 $14 T Lumpkin and McClary, 1994 )

5I901¥1301

yigomIstuitinnuindudenisniyiulaveadiesyn iy Tnunmdo
(K) nunihidton (Mg) wan (Fe) daned (zn) Wudu uadeents ludSuimaiafu aanumiu
n3A-AseduIEia winndmiamiiy 7.8 luns@inauviauaausndans duazman
(Lumpkin and McClary, 1994 ) uaﬂmm‘?uﬁ’aﬁ'ﬁwlawm6‘uﬁa§”luﬁuﬁwm?rwimw
wiydnlavosiiozyf USimnandnozgfezanaand 33% mamistgniuduiiisnez i
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WOWAAY  1,008.04 1,003.54 1,00586  32.66 2386 2740 91.00  58.80 76.30 160.00 6.85
gwew  1.007.90 1,003.15 100591 3290 2465  27.99 8990 5750 75.90 146.80 5.60
ASAAN 100771 1,002.96 100577 3251 2447 2781 8960  56.90 74.90 101,10 4.75
Aaan  1,008.57 1,003.76  1,006.64 3205 2412 2730 92.80  60.80 79.80 140.80 3.06
AU 1,01021  1,00525 100809 3231 2382 2699 9370  59.30 81.00 246.30 4.54
Aa1Ay  1,014.01 1,00846 1,011.57 3179 2326 2667 9320  57.55 79.20 188.60 5.82
Aunde 100941 100452  1,00731 3237 2402 2736 9170  58.48 77.84 163.93 5.19
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15 1 Tuggugni 1 (15 waunIAN-21 NINYIAY 2551)
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Source df SS MS F F.05 F.01 F-Prob
Block 3 3.1855 1.0618 0.99 3.86 6.99 0.5570
Treatment 3 29.8780 9.9593 926  3.86 6.99 0.0045
Error 9 9.6814 1.0757
Total 15 42.7448 2.8497

GRANDMEAN = 972 CV = 10.66%
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30 Ju lugaignii 1 (15 wgwn1an-21 nIngIaw 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 23.2869 7.7623 1.14 026 6.99 0.3844
Treatment 3 15.2669 5.0890 0.7 3.86 6.99 0.5521
Error 9 61.1906 6.7990
Total 15 99 7444 6.6496

GRANDMEAN = 1951 CV = 1335%
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45 3u Tunatgn® 1 (15 wguAIAL-21 NINYIAY 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 9.2025 3.0675 0.13 3.86 6.99 (0.9372
Treatment 3 1022.1125 340.7042 1479 3.86 6.99 0.0012
Error 9 207.2825 23.0314
Total 15 1238.5974 82.5732

GRAND MEAN = 3248 (CV = 1477%
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iAo Tugatandl 1 (15 wamew-21 nsngIaw 2551)

Source df S8 MS F F.05 F.01 F-Prob
Block 3 1.0534 0.3511 0.02 3.86 6.99 (0.9964
Treatment 3 1545.0005 515.0002 25.58“ 3.86 6.99 0.0003
Error 9 181.1803 2001311
Total 15 1727.2342 115.1489

GRAND MEAN = 37.11 CV = 1208%
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Source df SS MS F F.05 F.0l F-Prob
Block 3 0.1475 0.0492 0.60 3.86 6.99 0.6337
Treatment 3 4.5325 1.5108 1844 3.86 6.99 0.0006
Error 9 0.7375 0.0819
Total 15 5.4175 0.3612

GRAND MEAN = 226 CV = 1265%

MTWLIN 7 LaRIHan s BAT AN sYs s auiwed un ey iy gaaiu
1Wo91y 30 Ju lugeilgnii 1 (15 woBNIAN-21 NINGIAY 2551)

Source df SS MS F FO05  FOI F-Prob

Block 3 0.2625 00875  0.60  3.86  6.99 0.6363

Treatment 3 13.4525 44842 30527 386  6.99 0.0002

Error 9 1.3225 0.1469

Total 15 15.0375 1.0025

GRAND MEAN = 671 CV = 571%
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Source df S8 MS F F.05 F.01 F-Prob
Block 3 0.6200 0.2067 1.09 386 6.99 0.4026
Treatment 3 8.1450 2.7150 1433 3.86 6.99 0.0013
Error 9 1.7050 0.18%94
Total 15 10.4700 0.6980

GRAND MEAN = 722 CV = 602%
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Source df SS MS F F.05 F.01 F-Prob
Block 3 0.5169 0.1723 0.83 3.86 6.99 0.5135
Treatment 3 15.4969 5.1656 2479 3.86 6.99 0.0003
Error 9 1.87560 0.2084
Total 15 17.8894 1.1926

GRAND MEAN = 750 CV = 6.08%
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ieey 15 Fu Tugalgni 1 (15 wounau-21 N3N 2551)

Source df SS MS F F.05 F.0l F-Prob
Block 3 0.0669 0.0223 0.40 3.86 6.99 0.7581
Treatment 3 7.106% 2.3690 42.59° 3.86 6.99 0.0001
Error 9 0.5006 0.0556
Total 15 7.6744 0.5116

GRANDMEAN = 303 CV = 778%
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Source dfr SS MS F F.05 F.OI F-Prob
Block 3 02075 0.0692 1.14 3.86 6.99 0.3860
Treatment 3 5.4425 1.8142 29.82 3.86 6.99 0.0002
Etror 9 0.5475 0.0608
Totat 15 6.1975 0.4132

GRAND MEAN = 541 CV = 4535%



90

- o o 1 ar o oar o 1 o
ATTNHUIN 12 LLﬁﬂQNﬂﬂTﬁ'J!,ﬂ'i']zﬂﬂ?“ru!lﬂﬁ‘ﬂ'3'Ju‘ll@qfﬂ“Iu?u;j,@ﬁBauﬂjﬂgmﬂwuﬁﬂwaﬂu

dieary 45 Tu Tugailgn® | (15 wgunmu-21 NSNYIAY 2551)

Source df S8 MS F F.05 F.01 F-Prob
Block 3 0.2619 0.0873 1.08 386 6.99 0.4057
Treatment 3 2.8119 0.9373 11.63° 3.86 6.99 0.0023
Error 9 0.7256 0.0806
Total 15 3.7994 0.2533

GRAND MEAN = 6.04 CV — 4.69%
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szevinuies luggilgnd 1 (15 wgumaw-21 nsngaY 2551)

Source df S8 MS F F.05 F.0l F-Prob
Block 3 0.3125 0.1042 1.0 3.86 6.99 0.4356
Treatment 3 47525 1.5842 161290 W/ 56 6.99 0.0010
Error 9 0.9325 0.1036
Total 15 5.9975 0.3998

GRAND MEAN = 6.33

= 507%
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lugaygni 1 (15 W¥aIAY-21 NIAYIAN 2551)

Source df SS MS i3 F.05 F.01 F-Prob
Block 3 43.5825 14.5275 0.50 3.86 6.99 (0.6965
Treatment 3 2853.0978 951.0326 32,49 3.86 6.99 0.0001
Error 9 263.4198 29.2689%
Total 15 3160.1001 210.6733

GRAND MEAN = 28.55 CV = 1894 %
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luggugn® 1 (15 wonnau-21 NsNYIAY 2551)

Source df S5 MS F F.05 F.0l F-Prob
Block 3 5.9225 1.9742 1.70 3.86 6.99 0.2350
Treatment 3 126.1574 42.0525 3627 3.86 6.99 0.0001
Error 9 10.4336 1.1593
Total 15 142.5135 9.5009

GRAND MEAN = 6.65 CV = 1661%
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Source df S MS F F.05 F.01 F-Prob
Block 3 6.1230 2.0410 4.64 3.86 6.99 0.0316
Treatment 3 29 8903 9.9634 2265 3.86 6.99 0.0004
Error 9 3.9597 0.4400
Total 15 39.9730 2.6649

GRAND MEAN - 4.91 CV = 13.49%
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aeny luggilandi 1 (5 wgun1Au-21 nIngIAL 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 0.2782 0.0927 1.15 3.86 6.99 0.31829
Treatment 3 2.8071 0.9357 11.56  3.86 6.99 0.0024
Error 9 0.7285 0.0809
Total 15 3.8138 0.2543

GRANDMEAN = 160 CV = 1771 %
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Tugaalgni 1 (15 waumAN-21 NINGIAN 2551)

Source df SS MS F F.05 F.0l F-Prob
Block 3 47.9750 15.9917 0.56 3.86 6.99 0.6567
Treatment 3 464.5150 154.8383 543 3.86 6.99 0.0208
Error 9 256.4600 28.4956
Total 15 768.9500 51.2633

GRAND MEAN 19.62 CV = 27.02%
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lungilgni 1 (15 wguaau-21 n3ngiaw 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 0.4470 0.1490 1.64 3.86 6.99 0.2481
Treatment 3 2299592  76.6531 843.00°  3.86 6.99 0.0000
Error 9 0.8184 0.0909
Total 15 231.2245  15.4150

GRAND MEAN = 895 CV = 336%
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Tunalgn® 1 (15 wgHAIAL-21 AIAYIAN 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 0.2658 0.0886 0.87 3.36 6.99 0.5071
Treatment 3 1.5082 0.5027 4.94° 3.86 6.99 0.0268
Error 9 0.9154 0.1017
Total 15 2.6894 0.1793

GRAND MEAN= 7585 CV = 4.01%
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A91gnN 1 (15 weEnIAL-21 AINGIAN 2551)

Source df S8 MS F F.05 F.01 F-Prob
Block 2 207.2659 69.0886 1.31 386 6.99 (.3289
Treatment 3 26555.5521 88518507 16842 3.86 6.99 0.0000
Error 9 473.0209 52.5579

Total 15 27235.8389 1815.7226

GRAND MEAN = 185.87 CV = 390%
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Source df ) MS F F.05 F.01I F-Prob
Block 3 0.1785 0.0595 3.21 3.86 6.99 0.0755
Treatment 3 6.4561 2.1520 116.24 3.86 6.99 0.0000
Error 9 0.1666 0.0185

Total 15 6.8012 0.4534

GRAND MEAN = 6.14 CV= 221%
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30 T Tugetlgni 2 (23 Famaw-22 ganaw 2551)

)

Source df SS MS F F.05 F.0!1 F-Prob
Block 3 1.4090 0.4697 0.84 3.86 6.99 0.5090
Treatment 3 4.8484 1.6161 2.88" 3.86 6.99 0.0952
Error 9 5.0547 0.5616
Total 15 11.3121 0.7541
GRAND MEAN= 942 CV= 795%
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45 70 lugealgni 2 (23 Aaman-22 aa1Aw 2551)

Source df 5SS MS F F.05 F.01 F-Prob
Block 3 1.9363 0.6454 0.75 3.86 6.99 0.5497
Treatment 3 33.1983 11.0661 12.91° 3.86 6.99 0.0017
Error 9 7.7122 0.8569
Total 15 42.8468 2.8565

GRAND MEAN = 1428 CV= 0648%
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e Tuggugnit 2 23 Famau-22 ganaw 2551)

Source daf SS MS F F.05 F.01 F-Prob
Block 3 4.9683 1.6561 0.98 3.86 6.99 0.5550
Treatment 3 868.1227  289.3742 171.62 3.86 6.99 0.0000
Error 9 15.1748 1.6861
Total 15 888.2658 592177

GRAND MEAN = 22.70 CV= 571%
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Source df SS MS F F.05 F.01 F-Prob
Block 3 0.1675 0.0558 1.78 3.86 6.99 0.2206
Treatment 3 2.6875 0.8958 2854 3.86 6.99 0.0002
Ervor 9 0.2825 0.0314
Total 15 3.1375 0.2092

GRAND MEAN= 216 CV= 8.19%
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ooy 30 Ju lugailgny 2 (23 FaviAn-22 aanaw 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 0.0875 0.0292 0.36 3.86 6.99 0.7829
Treatment 3 6.4875 2.1625 26.94 3.86 6.99 0.0002
Error 9 0.7225 0.0803
Total 15 7.2975 0.4865

GRAND MEAN= 343 CV= 824%
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101y 45 Ju lugauani 2 (23 Fameu-22 ganu 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 1.9363 0.6454 0.75 386 6.99 0.5497
Treatment 3 33,1983 11.0661 12917 3.86 6.99 0.0017
Error 9 7.7122 (.8569
Total 15 42.8468 2.8565

GRAND MEAN= 1428 CV
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MININHIN 29 LARIHANI AR HANLUY s WIRIT IV IRAUN 10z YARL AT

seazhuine lugadani 2 (23 Favmiau-22 ganaw 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 4.9683 1.6561 0.98 3.86 6.99 0.5550
Treatment 3 868.1227 2893742 171.62" 3.86 6.99 0.0000
Error 9 15.1748 1.6861
Total 15 888.2658 59.2177

GRAND MEAN= 2270 CVv= 571%
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dioa1g 15 u luggilgnd 2 (23 Famiau-22 ga1aw 2551)

Source df SS MS F F.05 F.01 F-Prob

Block 3 0.3075 0.1025 1.39 3.86 6.99 0.3069

Treatment 3 0.5475 0.1825 2.48" 3.86 6.99 0.1272

Error 9 0.6625 0.0736

Total 15 1.5175 0.1012

GRAND MEAN= 1.71 CV= 1584%
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Weo1y 30 Su Tungugni 2 (23 damiAu-22 garay 2551)

Source df SS MS F F.05 F.01 ¥-Prob

Block 3 0.8475 0.2825 1.76 3.86 6.99 0.2236

Treatment 3 0.9275 0.3092 1.93™ 3.86 6.99 0.1951

Error 9 1.4425 0.1603

Total 15 32175 02145

GRAND MEAN = 276 CV= 1442%
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Source df SS MS F F.05 F.01 F-Prob
Block 3 0.5875 0.1958 1.09 3.86 6.99 0.4043
Treatment 3 6.9875 2.3292 12927 3.86 6.99 0.0017
Ertor 9 1.6225 0.1803
Total 15 9.1975 0.6132

GRAND MEAN= 591 CV= 7.18%
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Source df 55 MS F F.05 F.01 F-Prob
Block 3 0.5875 0.1958 1.11 3.86 6.99 0.3943
Treatment 3 8.9475 2.9825 16.96 3.86 6.99 0.0008
Error 9 1.5825 0.1758
Total 15 11.1175 0.7412

GRANDMEAN= 691 CV= 606%
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lugeianii 2 (23 Famiau-22 gaaw 2551)

Source daf SS MS F F.05 F.01 F-Prob
Block 3 0.2250 0.0750 0.01 3.86 6.99 0.9982
Treatment 3 18652162  621.7387  87.18 3.86 6.99 0.0000
Error 9 64.1825 7.1314
Total 15 1929.6236  128.6416

GRAND MEAN =20.35 CV =13.11
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LY @

Source df SS MS F F.05 F.01 F-Prob
Block 3 5.0189 1.6730 2.20 3.86 6.99 0.1578
Treatment 3 143.245] 47,7484 62.68“ 3.86 6.99 0.0000
Error 9 6.8557 0.7617
Total 15 155.1196 10.3413

GRAND MEAN =139 CV=1781
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Source df SS MS F F.05 F.01 F-Prob
Block 3 1.9683 .6561 0.61 3.86 6.99 0.6290
Treatment 3 48.8483 16.2828 15.09" 3.86 6.99 0.0011
Error 9 9.7106 1.0790
Total 15 60.5272 4.0351

GRAND MEAN =384 CV=27.01
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aanu Tuggdgnd 2 23 Famiau-22 gmiaw 2551)

Source df S8 MS F F.05 F.01 F-Prob
Block 3 0.3119 0.1040 1.02 3.86 6.99 0.4313
Treatment 3 36812 1.2271 1199 3.86 6.99 0.0021
Error 9 0.9209 0.1023
Total 15 4.9140 0.3276

GRAND MEAN =138 CV=23.14
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A1319HUIN 38 Llﬂﬂx‘lﬂﬁﬂ’lﬁ’JLﬂﬁ’]‘éﬁﬁﬂ’NﬂJlLﬂ'ﬁﬂ5’31«!‘1]@3%']14Duﬂﬂﬂﬂﬂuﬂ’]ﬂ%cgﬂwuﬁﬂ%iﬂu

Tugeigni 2 (23 FaviAv-22 gaiay 2551)

Source df S MS F F.05 F.01 F-Prob
Block 3 1.7933 0.5978 0.40 3.86 6.99 0.7587
Treatment 3 121.5932  40.5311 27.10° 3.86 6.99 0.0002
Error 9 13.4589 1.4954
Total 15 136.8453 ©.1230

GRAND MEAN=12.72 CV =281

= s o < [ @ o oW g r s
@13 19HHIN 39 LAAINANITIRIIZH ALY U5 InaeIuIuaed o lnG 2 WL §ANanY

Tugelgny 2 (23 Favan-22 aaaw 2551)

Source dr SS MS F F.05 F.01 F-Prob
Block 3 0.5951 0.1984 0.97 3.86 6.99 0.5497
Treatment 3 202.3398 67.4466  329.56 3.86 6.99 0.0000
Error 9 1.8419 0.2047
Total 15 204.7769 13.6518

GRAND MEAN = 6.69 CV =6.75
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Py L4 : a 4 o = ow dor [
ATITNHUIN 40 Llﬁﬂﬂﬂf}ﬂﬁ?Lﬂ'ﬁ1$ﬁﬂ?13JLLl"§“lJ'§Uu°UBQ1ﬂWuﬂ 100 BANIBEYNWHTA TN

lugailgny 2 (23 damAu-22 gaiAY 2551)

Source df SS MS F F.05 F.01 F-Prob
Block 3 0.0002 0.0001 0.00 3.86 6.99 0.9996
Treatment 3 0.5779 0.1926 995" 1.86 6.99 0.0037
Error 9 0.1742 0.0194
Total 15 0.7522 0.0501

GRAND MEAN=7.90 CV=1.76

AITINUIN 41 LEAIHNAM TR IRHA NI UTIUv0IRaNTAR e 13 ey gL A 1953
Tugqilgni 2 (23 daman-22 aaAw 2551)

Source df S5S MS F F.05 F.01 F-Prob

Block 3 3.4959 1.1653 1.21 3.86 6.99  0.3625

Treatment 3 47876.9407 15958.9802 651794  3.86 6.99  0.0000

Error 9 8.6954 0.9662

Total 15 47889.1321  3192.6088

GRAND MEAN = 147.14 CV = 0.66
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o < M =
MIAUIN 42 HaN15 AT IZRANULY T IUT W AFPUEIVOINIDZLD 4 WUT YN 2 ﬂaﬂgﬂ

Source DF SS MS F P
Season 1 1660.75 1660.75 1654.77 0.0000
Error Seasen x Rep 6 6.02 1.00

Var 3 2337.34 779.11 7142 0.0000
Season x Var 3 75.78 25.26 232" 0.1102
Error Season x Rep x Var 18 196.36 10.91

Total 31 4276.25

Grand Mean = 29.908 Cv=11.04

¥
Qs s

=N o o = T & = o
AISIIRHIN 43 HAMIAATIZHANLI 51591570 mu’;umﬂ@ﬁummmazmﬂ 4 WHE VN 2

a91lgn
Source DF 88 MS F P
Season 1 0.8778 0.87781 423" 0.0854
Error Season x Rep 6 1.2444 (.20740
Var 3 7.5484 2.51615 9,68 0.0005
Season x Var 3 13.0759 4 35865 16.77 2 0.0000
Error Season x Rep x Var 18 4.6781 0.259%0
Total 31 27.4247

Grand Mean = 7.6719  CV =6.65
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MI1HUIN 44 mansanszianuulsUsous i Srutudereduvasdiozyn 4 Wug a2

navan
Source DF S8 MS F P
Season | 2.6450 2.64500 17.63 0.0057
Error Season x Rep 6 0.9000 0.15000
Var 3 }13.3525 4.45083 31.85 - 0.0000
Season x Var 3 0.3475 0.11583 0.83" 04951
Error Season x Rep x Var 18 2.5150 0.13972
Total 31 19.7600

Grand Mean = 6.6250 CV = 5.64

¢
o o

3 a :’ ar 1 o = o
MIHUIN 45 HaM 3 AT IERANNLYs UsIus 3 hninedsdoduyaetiozyn 4 Wuj 1ia 2

aqUan
Source DF ) MS F P
Season 1 24.763 24,7632 13.58 0.0103
Error Season x Rep 6 10.941 1.8236
Var 3 266.956 88.9855 9264 0.0000
Season x Var 3 2.446 0.8154 213" 0.0049
Error Season x Rep x Var I8 17.289 0.9605
Total 31 322.3296

Grand Mean = 5.7797 CV = 16.96
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o

Source DF SS MS F P
Season I 0.40275 0.40275 409" 0.0895
Error Season x Rep 6 0.59014 0.09836

Var 3 6.4406] 2.14687 2343 0.0000
Season x Var 3 0.04768 0.01589 0.17" 0.9129
Error Season x Rep x Var 18 1.64938 0.09163

Total 9.13057

31

Grand Mean= 14941 CV =2026

= o © 1 o = o 0’3
AYSHNIN 47 WA IATIEHA M5 s wauindedusoan oz 4 WUgNe 2

ag1lgn

Source DF SS MS F P
Season 1 327.87 327.872 36.34 0.0009
Error Season x Rep 6 54.14 9.023

Var 3 450.19 150.063 10.04 0.0004
Season x Var 3 97.33 32.443 217 0.0002
Error Season x Rep x Var 18 269.09 14.949

Total 31 1198.62

Grand Mean= 1642 (CV=23.54
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AIFIEUIN 48 HANSARTIEHA ML TU 50T Srunuudaneidnvesiaezan 4 Wug 119 2

aqlgn
Source DF S8 MS F P
Season 1 11.556 11.556 28.36 0.0018
Error Season x Rep 6 2.445 0.407
Var 3 361.555 120.518 836.60 0.0000
Season x Var 3 6.362 2.121 1472 0.0000
Error Season x Repx Var 18 2.593 0.144
Total 31 384.510

Grand Mean= 8.3559 (V=454

¥
ar

ATT19RIN 49 Han 3Rz aNuLT I tmidn 100 wAsvosTIoEeR 4 WUE 19 2
aqgn

Source DF SS MS F P

Season 1 0.00015 0.00015 0.02" 0.8981

Error Season x Rep 6 0.05152 0.00859

Var 3 2.28341 0.76114 15,1l 0.0000

Season x Var 3 0.61031 0.20344 404" 0.0233

Error Season x Rep x Var 18 0.90671 0.05037

Total 31 3.85210

Grand Mean = 7.8997 CV=2284
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M5199UIN 50 Han15 AT IzHANNLLTYS U Hanaan lanfuae lsvoeitozef 4 Wi g

W4 2 fgilan

Source DF S8 MS F P
Season ! 11998.6 11998.6 341.58 0.0000
Error Season x Rep ) 210.8 35.1

Var 3 70135.2 23378.4 873.57 0.0000
Season x Var 3 42973 1432.4 53527 0.0000
Error Season x Repx Var 18 481.7 26.8

Total 31 87123.5

Grand Mean= 166.51 CV=3.11
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