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Chaba Thongpaiyai 2011: The Genetics Variance-Covariance Structure of Energy-Cane
Breeding Population. Master of Science (Plant Breeding), Major Field: Plant Breeding,
Faculty of Agriculture at Kamphaeng Saen. Thesis Advisor:

Associate Professor Prasert Chatwachirawong, M.S. 101 pages.

The experiments were conducted at the sub-station of Cane and Sugar Industry
Promotion Center Region 1, Panomtuan district, Kanchanaburi province in both early and late
rainy season during September 2008 to November 2010. The objectives of this study were to
estimate the quantitative genetic parameters of yield and components, and to determine the most
effective factors on sugar yield in TByEFC energy-cane population. Each planting season used
9x9 triple lattice design with 81 entries that separated into 3 groups, viz. 25, 54 and 2 entries for
parental, progeny and standard variety group, respectively. The sugarcane plants were harvested
at 10 month after planting in both planted and the first ratoon crop-cycles. Twenty-two traits
including stalk length (STKLN), stalk diameter (STKDIA), stalk weight (STKWT), the number of
stalks (STKNO), cane yield (CYLD), brix value at 8, 10 months and at laboratory (BRIX8M,
BRIX10M and BRIXLB), polarity (POL), fiber content (FIBER), purity (PUR), commercial cane
sugar (CCS), sugar yield (SYLD), internode length (INTLN), the number of internodes (INTNO),
the number of leaves (LFNO), leaf width (LFWD), leaf length (LFLN), leaf module (LFMOD),
single leaf area (SAREA), plant leaf area (PAREA) and leaf area index (LAI), were measured.
The results explored that genotypic variance had the largest amount in all traits. Broad-sense
heritability were quite high in 5 triats (LFWD, LFMOD, FIBER, SAREA and STKDIA).
Narrow-sense heritability had relative high in LFLN, LFNO and PAREA, but relative low in
sugar yield and its component. Results obtained from path analysis revealed that STKNO gave the
highest direct positive effect on CYLD, followed by STKDIA and STKWT. CYLD had high
correlation and direct positive effect on sugar yield. Therefore, the criterion of variety selection in

energy-cane breeding program should be focus on STKNO, STKDIA and STKWT.
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Meinadadnyainazide

ERS = Early rainy season

LRS = Late rainy season

ERPC = Early rainy season plant cane

ERR1 = Early rainy season ratoon cane

LRPC = Late rainy season plant cane

LRRI1 = Late rainy season ratoon cane

K = mf,yﬂuu%’ (Kanchanaburi)

KU = PHIINGIAUNHATA ﬁ@ﬁ( (Kasetsart University)
UT = @N04 (U-Thong)

TBy > Tiphuyae and Banyang

TByEFC S Tiphuyae and Banyang Energy- and Forage-cane Clone
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luanwale STKLN STKDIA STKWT STKNO CYLD BRIXSM BRIX10M FIBER LFNO
LFWD LFLN LEMOD SAREA PAREA uaz LAI Tasiidedngnianagaduduludnyms

INTLN saziisdryniaangglaeduludnyaus POL CCS uaz SYLD

INTNAVDIANVUANAINTLNINTUGN (progenies) WiTBdIAYNINADANIADInQ1gn
ludnyae STKDIA STKWT STKNO CYLD BRIX8M BRIX10M FIBER SYLD LFWD LFLN

LFMOD SAREA PAREA LAI uag INTLN fivedngynuanaggauduludnymy STKLN

U

v o w

wazidsdagynadnggiateduludnyas POL CCS LFNO tag INTNO

INTNAVDINNUUANAIITLHINNWOLUNUTUQN (parent vs progeny) WiTBdIAYNINADA

9
naereanggnludnyaz STKNO BRIX10M POL LFWD LEMOD SAREA iag PAREA tagil

[

Hedagnanaggiareduluanyae STKDIA CYLD BRIX8M BRIXLB CCS 1tag LENO
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4 a 4 v o o aa
ﬂ1§1\’i‘ﬁ 6 fﬂi’Jlﬂi13“Viﬂ’)'lllLlﬂiﬂiﬁuiﬁﬂllﬂﬂ@1ui’|ﬂﬂ@,ﬂ Iﬂﬁlllﬁ'ﬂ\iuﬁlﬁ'lﬂiy‘ﬂ'l\iﬁ'ﬂ@] U

Y
ANHUSNWMNMINBAT Nﬁﬂﬁmlﬂ%ﬂﬂﬁﬂizﬂﬂﬂﬂl@ﬂﬂﬁNﬁ@]ﬁ?@Tﬁiu 22 dnHY

Sources of variation STKLN STKDIA STKWT STKNO CYLD BRIX8M

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS
Crops (C) ek sk ek * ek sk sk ek * * sk %
Genotypes (G) % ns sk sk sk sk sk sk sk % sk sk
CxG ns ns ns ns ns o i ok R ns ns ns

BRIX10M BRIXLB POL FIBER PUR CCS

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS
Crops (C) ok ns ok ok ok ok ns ns ns ns * ok
Genotypes (G) ok ok ns ns ns * ok ok ns ns ns ok
CxG ns ¥ ns ns ns ns ns ns ns ns ns ns

SYLD LFNO LFWD LFLN LFMOD SAREA

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS
CrOpS (C) * kxk ns *k k% sk *% k% ns k% sk k%
Genotypes (G) * sk o sk sk s sk sk sk s sk sk
CxG ns ns ns ns o o ns 65 ¥ * *ok o

PAREA LAI INTLN INTNO

ERS LRS ERS LRS ERS LRS ERS LRS
Crops (C) sk sk ns *% * * * *
Genotypes (G) *ok ok *k ok * ns ns ns
CxG ns = v - ns ns ns ns
Wanenwe ns lildediAyneada

* fifodhdamaadnnisziu 0.05
s fifadfynieadanszdu 0.01
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H a 4 v o w aa
ﬂ151\3ﬁ 7 ﬂ’liﬁlﬂi'l3Wﬂ')’ll|l,l,ﬂ5ﬂﬁﬁui?ﬂllﬂﬂ@’luq%ﬂ@,ﬂ Iﬂﬂllﬁﬂﬂuﬂﬁ’lﬂiyﬂ’l\?ﬁﬂ@ VDN
v 1 [y o @ d [] 1 . [
ANVUANTEHINNQUNUT (groups) WUTWOL (parents) JUQN (progenies) LATNWD
"o 1 [ a 4
UGN (parent vs progeny) TUANHUENIINTINBAT WandaLazDAIZNOU

Y
voswarnaatiaalu 22 anvae

Sources of variation STKLN STKDIA STKWT STKNO CYLD BRIX8M

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS

Among groups ns ns *k ok ok ok 5k *k ns ok ns ok
Among parents kK * Kk Kk Kk kk Kk kk Kk kk kK Kk
Among progenies * ns kK Kk kK kk kK Kk kK kk kK kk
Parent vs progeny ns ns ns * ns ns ok . ns *x ns *K
BRIX10M BRIXLB POL FIBER PUR CCS

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS

Among groups *k k% ns k% * k% *k k% ns ns * k%
Among parents *H iy ns ns ns ‘Y *x ¥ ns ns ns g
Among progenies b ok ns ns ns ! otol B ns ns ns *¥
Parent vs progeny woE *% ns R 4 " ns ns ns ns ns *N
SYLD LFNO LFWD LFLN LFMOD SAREA

ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS ERS LRS

Among groups 8 ok e ok *k ok *k ok *k ok ok ok

Among parents ns sk * *k sk *k sk w0k sk w0k sk ®k

Among progenies k% *k ns *k k% *k k% *k k% *k k% *k

Parent vs progeny ns ns ns *K ot d * ns ns 2 X *¥ e
PAREA LAI INTLN INTNO

ERS LRS ERS LRS ERS LRS ERS LRS

Among groups *x ok ns ns ns ns ns ns
Among parents *K ** ot ot oto! ns ns ns
Among progenies * ok ** *k * * ns x
Parent vs progeny woE HE ns ns ns ns ns ns
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a 4 @ a J
nmsasIzranumlslsiusin 2 gilgn ludnvusnanaauazesnlsznouves
panaaiiaa lananaas1ilua15199 8 uazm1s19nuIn 45-48 Fanud1 onswavesnailgn
(season, S) NIBAAYN DA TUANYUL STKLN STKNO CYLD BRIX8M BRIX10M BRIXLB

LFWD LFLN LFMOD SAREA LAI INTLN itaz INTNO 9n3waves¥iiased (crop, C) §

v o

@ aa @ Ay o J Y a
WedAgneana luneunnanyae enidu FIBER uaz PUR Ujduiusuesggigniuwiia

9y

998 (season x crop, SxC) Wilod1AYNNADA luanYUE STKDIA STKWT BRIX8M BRIX10M

o w

LFNO LFLN LFMOD SAREA PAREA 118¢ LAI 803 waveaius (genotype, G) Hiod1Anmig

o 4

aa 1 Ay o d [ 4
andluneunnanyuy sndu PUR Tudavuvesl jauiusueengigniuwug (scason  x

o a

genotype, SxG) Wadhdaneadaludnyay STKNO LFWD LELN LEMOD SAREA 11ag LAI
Y @

a o 1Y 4 a [ 4 @ o aa @
ﬂgﬁﬂWU‘ﬁﬂl@QﬂfHﬂﬂ@ﬂﬂU‘Wﬂﬁ (crop x  genotype, CxG) ﬁuﬂmﬂﬂgmmmiuaﬂymz

STKDIA STKWT STKNO CYLD BRIX10M LFWD LFLN LFMOD SAREA PAREA (la¢ LAI

[

Av o d o a @ v J v o
uazﬂgfmwuﬁmaqqg\,ﬂgﬂﬂmuﬂé’aaﬂuwuﬁ (season x crop x genotype, SXCxG) Hled gy

9

N9EDA IUanYAUL STKNO LFWD SAREA 1182 LAI
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4 a 4 v o w aa [ Y
ﬂ]iN‘ﬁS mi’gmiwwmmuﬂﬁﬂﬂuim 2 Q@ﬂgﬂ Iﬂﬂllﬁﬂ\‘luﬁlﬁWﬂiy‘VlNﬁﬂG]"UENaﬂ}ng

9
NNNTINHAT NawammzmﬁﬂizﬂammwaNa@ﬁwmaiu 22 dnNHUY

Sources of variation

Agronomic traits

STKLN STKDIA STKWT STKNO CYLD BRIX8M BRIX10M BRIXLB
Season (S) ok ns ns R ok ok ok *
Crops (©) sk sk s sk sk sk sk sk
SxC ns g wx ns ns * *% ns
Genotypes (G) *k3k kk *kk kk kk Kk kk *
SxG ns ns ns Sy ns ns ns ns
CXG ns * skk skok skk ns kK ns
SxCxG ns ns ns ** ns ns ns ns
POL FIBER PUR CCS SYLD LFNO LFWD LFLN
Season (S) ns ns ns ns ns ns ok ok
Crops (C) *ksk ns ns kk *kk Kk kk ksk
SxC ns ns ns ns ns g* ns =
Genotypes (G) skk skk ns koK kK *k koK kk
SxG ns ns ns ns ns ns * -y
CxG ns ns ns ns ns ns ** ¥
SxCxG ns ns ns ns ns ns X5 ns
LFMOD SAREA PAREA LAI INTLN INTNO
Season (S) k% * ns k% k% k%
Crops (C) kk skk kk * kK Kk
SXC skk kK kk skok ns ns
Genotypes (G) ks kk *ksk kk kk Kk
SxG ** * ns *% ns ns
CXG *kk kk * kk ns ns
SxCxG ns * ns * ns ns
Wanenwe ns WildsdAgynada
A v o @ Qad' [
* JUean UNNADANTEAD 0.05
# PedAYNNanaNIzaAY 0.01
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asnlsznovvesanumilsilsiu

miﬂimﬁumﬁﬂizﬂammﬁu‘qﬂﬁimﬁmmﬂizgﬁu”léfi]mmmuﬂiﬂﬂuﬁgﬁwﬁyu
Y94 G SxG CxG 1182 SxCxG (A13514% 9) Wy ﬂ’JHJLLIJi‘]Ji’JuTINﬁu‘ljﬂﬁiiJ‘ﬁ!ﬁ@’lMﬂaﬂ%‘Wﬁ
YouUIUF IUdnYYL STKLN STKDIA STKWT STKNO CYLD BRIXSM BRIX10M BRIXLB
POL FIBER PUR CCS SYLD LFNO LFWD LFLN LFMOD SAREA PAREA LAI INTLN 1@
INTNO UAUMAY 272.15 38.41 18.95 4,986.81 399.37 170.87 64.38 77.95 102.95 205.55 5.93
79.30 549.49 11.09 24.95 83.77 16.92 1.71 80.66 16.85 5.57 tag 104.10 MINEIAY edIUANY
wilsilsauiiAanind §dusiusues sxG ludnume STKLN STKWT STKNO CYLD PUR
SYLD LFNO LFLN LEMOD LAI INTLN tiag INTNO §A 1101 90.61 1.17 531.07 42.92 0.50
2892 3.76 5.86 129 3.78 5.89 uaz 0.54 amdWy luveiidnyae STKDIA BRIX0SM
BRIX10M BRIXLB POL FIBER CCS LFWD SAREA lag PAREA uanuudlslsiumia
sugnssudugud naaahimmndsisuiifanndfduiuives sx ludnvmsdndindl
fosun anuulsdsuiifannlfduiusves cxG ludnbas STKLN STKDIA STKWT
STKNO CYLD BRIX8M BRIX10M BRIXLB POL PUR CCS SYLD LFNO LFWD LFLN
SAREA PAREA LAI INTLN (i8¢ INTNO NAWNN1 328.06 1.70 17.65 2,584.63 169.18 52.70
47.73 15.92 28.44 1.45 23.28 76.24 9.80 0.48 15.01 0.19 15.82 26.10 18.67 1Ay 89.47 MU AU
luvazfidnyae FIBER waz LEMOD fianmuulsdsiumaiugnssudugud uaasiinnm
wssrufiianndfduiusves cxG ludnwue FIBER waz LEMOD fivuun nazau
ulsisuvelfausiusves sxCxG ludnbag STKWT STKNO CYLD BRIXSM BRIX10M
FIBER PUR CCS SYLD LFWD LFLN LFMOD SAREA PAREA LAI INTLN ttag INTNO i1
M 3.16 1,988.50 202.81 30.91 14.09 6.84 1.27 2.91 256.85 5.96 15.80 3.28 0.44 59.31 19.36
15.58 uaz 2501 ey luvagiidnyus STKLN STKDIA BRIXLB POL 1iag LENO &
anutsdsaumeiugassndugud uaashanusdsuiifannlfauiuiues sxcxG

ludnuare STKLN STKDIA BRIXLB POL a2 LENO 41108310
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ﬂ1§1\1ﬁ 9 Expected Mean Square ﬁlﬂﬂﬁ]'lﬂQﬂNﬁiJ@'ﬂfJWﬁ\i\ﬂu 1uﬁﬂk|m3ﬂ'ﬂﬂfﬂ'3ﬁ'l LﬁuN'luﬁuEJﬂﬁ'l\‘iﬁ'l HINUNAT DTUIUAT NANANDDY ATLTNY 8

A U a o Y a oA 1 a 9 a Q‘{dd a :j o Y
iuag 10 1o Lla$ﬂ1ﬂiﬂ%%1ﬂﬁ®\‘lﬂaﬂﬁﬂﬁ a1 lwa Usuandule ANUUIYND WHOT HaWanUINa 1uuly anwndely anwenly

4
(3 v A

\ A dq 4 & 4 "y A 4 v ° D,
aauly wunluder iuiluaeau axdinunly anvennides uvazivuiuildos

Expected Mean Square Agronomic traits
STKLN STKDIA STKWT STKNO CYLD BRIX8M BRIX10M BRIXLB POL FIBER PUR
(cm) (x10°cm) (x10°kg)  (x10’stha’) (tha') (x10°%) (x10°%) (x107%) (x10°%) (x10°%) (%)
Var (sea) 328.60 0.05 0.00 8,129.78 51.03 0.00 65.07 30.67 2.70 0.00 1.16
Var (crop) 1,285.60 12.31 101.94 1,288.15 63.23 0.00 0.00 433.07 230.99 0.00 0.00
Var (sea*crop) 0.00 0.00 1.36 86.64 0.00 481.74 217.47 0.00 0.00 0.00 0.93
Var (rep (sea*crop)) 67.63 0.76 1.15 52.18 0.00 0.00 6.16 7.67 0.63 4.51 12.52
Var (gen) 272.15 38.41 18.95 4,986.81 399.37 170.87 64.38 77.95 102.09 205.55 5.93
Var (sea*gen) 90.61 0.00 1.17 531.07 42.92 0.00 0.00 0.00 0.00 0.00 0.50
Var (crop*gen) 328.06 1.70 17.65 2,584.63 169.18 52.70 47.73 15.29 28.44 0.00 1.45
Var (sea*crop*gen) 0.00 0.00 3.16 1,988.50 202.81 30.91 14.09 0.00 0.00 6.84 1.27
Var (blk (sea*crop*rep)) 355.21 0.00 3.81 405.67 86.44 55.67 23.43 84.07 99.15 49.70 8.49
Var (error) 678.64 66.35 19.56 3,326.89 441.59 186.49 136.97 207.75 294.57 249.25 23.26
CCS SYLD LFNO LFWD LFLN LFMOD SAREA PAREA LAI INTLN INTNO
(x10°%) x10%tha")  (x10”no.st) (x10°cm) (cm) (x1 075sq.m) (x1 075sq.m) (x109) (x10°cm) (x10°cm)
Var (sea) 0.00 25.00 0.00 1.36 0.66 2.64 0.00 0.00 24.10 347.72 85.04
Var (crop) 117.83 336.27 109.43 37.24 129.19 0.45 5.03 0.00 0.00 30.70 145.21
Var (sea*crop) 0.00 0.00 71.04 0.00 31.40 3.10 0.12 87.19 12.70 0.00 0.00
Var (rep (sea*crop)) 13.11 29.22 21.21 0.04 0.58 0.00 0.01 14.73 1.90 4.55 19.68
Var (gen) 79.30 549.49 11.09 24.95 83.77 16.92 1.71 80.66 16.85 5.57 104.10
Var (sea*gen) 0.00 28.92 3.76 0.00 5.86 1.29 0.00 0.00 3.78 5.89 0.54
Var (crop*gen) 23.28 76.04 9.80 0.48 15.01 0.00 0.19 15.82 26.10 18.67 89.47
Var (sea*crop*gen) 291 256.85 0.00 5.96 15.80 3.28 0.44 59.31 19.36 15.85 25.01
Var (blk (sea*crop*rep)) 72.35 185.41 21.39 1.36 1.74 0.69 0.15 27.47 9.39 13.81 96.77
Var (error) 234.27 787.09 140.82 6.28 49.51 5.64 0.59 136.85 40.57 62.58 365.51

G¢
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iensnesfsznouaruulslsinvesnandanazesdsznounananandosnun
paAlsynoun1NMsUIIuveIAnMY STKLN  STKDIA STKWT STKNO CYLD LFNO
LFWD LFLN LFMOD SAREA PAREA LAI INTLN uag INTNO T#anudunilsvesanyugy
ﬂﬁﬂg (phenotypic variance, 012)) 19110 538.04 447.29 307.77 731.90 592.92 296.01 271.99
102.28 188.56 196.48 114.80 400.02 270.18 10z 185.82 mud1ay ANUAULIMITugnIsy
(genotypic variance, G.) MU 272.15 384.10 189.50 498.68 399.37 110.86 249.48 83.77
169.19 170.70 80.66 168.45 55.66 g 104.10 s 19y anuulsisiuveslfduiusszning
GxC (o,,) UAWMAY 164.03 8.51 88.25 129.23 84.59 49.02 2.38 7.51 0.00 9.74 7.91 130.49
93.33 uaz 44.73 MuA1AL ANwulssmlduiuves Gxs (o) lumidy 4531 0.00
5.83 26.55 21.46 18.78 0.00 2.93 6.47 0.00 0.00 18.88 29.43 1A 0.27 MuAIAY ANULl31)51
vl fauiuiues GxSxC (o2,) HAumiiy 0.00 0.00 7.89 49.71 50.70 0.00 14.90 3.95 8.19
11.10 14.83 48.40 39.62 1Az 6.25 MUAIAL dauanuulslsmvesanuaaanaou (o2) i
AWNIN 56.55 55.29 16.30 27.72 36.80 117.35 5.23 4.13 4.70 4.95 11.40 33.81 52.15 1Az 30.46
aEIRY (1319 10) iilenfSeufeuessiszneuanundsusaluusasdnsas nut A
nisdsavaeeiugnssy Sunnnluwneunndnsue endu S1uauly naasiniugnssull
INTWAADANHAULAINAIININ TAgANIzdnyMy STKNO CYLD  uag STKLN  1au
uilsUsaudeRUEATITNLIN FannanuRudsRInuHEIdy 9 TeneuTueIRenIs
Wasunlasvesanmnadentesnii asestuwsiussnuves §ud 2547 finud arw
uilsdsauvesnramanaen funlufeunndnyas Tasmmednyus STKWT  uag

DENSITY
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Ms1ed 10 anwuulsdsawvesdnzalsing uazesdlsznenvesanulssiludnyms

NaNan LazeInlsznouNanNandoy

Variance Agronomic traits
components STKLN  STKDIA  STKWT  STKNO CYLD LFNO LFWD
(x10™) (x107) (x10°) (x107) (x107)
Gé 272.15 384.10 189.50 498.68 399.37 110.86 249.48
Géc 164.03 8.51 88.25 129.23 84.59 49.02 2.38
6; 4531 0.00 5.83 26.55 21.46 18.78 0.00
Gésc 0.00 0.00 7.89 49.71 50.70 0.00 14.90
ol 56.55 55.29 16.30 27.72 36.80 117.35 5.23
GfJ 538.04 447.90 307.77 731.90 592.92 296.01 271.99
LFLN LFMOD  SAREA  PAREA LAI INTLN INTNO
(x10™") (x107) (x107) (x107) (x107) (x107)
Gz 83.77 169.19 170.70 80.66 168.45 55.66 104.10
Géc 7.51 0.00 9.74 7.91 130.49 93.33 4473
Gés 2.93 6.47 0.00 0.00 18.88 29.43 0.27
G;C 3.95 8.19 11.10 14.83 48.40 39.62 6.25
ol 4.13 4.70 4.95 11.40 33.81 52.15 30.46
Gf) 102.28 188.56 196.48 114.80 400.02 270.18 185.82

ansnossisenouanunilslsiuvesnanaatiinia (SYLD) nazesdsenouna
wanaathaa (BRIXSM BRIXIOM BRIXLBPOL FIBER PUR uag CCS) WU ANMY
udsisruvesiugnssuiluesdisznounanvosnnuulsdiruvesdnuazisinglunn
vz Tavfi BRIXSM BRIX10M BRIXLB POL FIBER PUR CCS uag SYLD lffauiiiiy
1.71 0.64 0.78 1.02 2.06 5.93 0.79 uag 5.49 My 1wy druanuulsdsmlfduiusues Gxc
(o) UANAY 0.26 0.24 0.08 0.14 0.00 0.73 0.12 LAz 0.38 MUAIAY ANNNLTUTIUVES
Ujduriusues Gxs (c2) Ay 0.00 0.00 0.00 0.00 0.00 0.25 0.00 LAz 0.14 WAL

2 Y RAUNIND 0.08 0.04 0.00 0.00 0.02 0.32 0.01 LAY

anuulsysml§auriusues GxsxC (o2,

0.64 MUy druanuulsdiruvesnnuaaiamaosu (¢2) IAMNAY 0.16 0.11 0.17 0.25
021 1.94 0.20 uag 0.66 MmaIay wziu a1 anulsisanlgauiuiues Gxc fidrgs

509091191nA NN U5 IUNRNgNs sy Tudnyay BRIXOSM Hag BRIXIOM  taznd1u
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nilsdsruvesnnuaaiamaey Tudanyay BRIXLB POL FIBER PUR CCS tag SYLD Hfgq

i’é)\1aQ‘ll']%"lﬂﬂ’)ﬁJ!L‘]Ji‘]Ji’JuﬂNﬁuﬁﬂiill (Gl'l'i"lﬂﬁ 11)

M1 11 anunlsdsauvesdnsaziling tazesnlszneuvesnnuuilslsiuludnvay

v
a J a ]
Waran Lazesnlseneunananiiina

Variance Agronomic traits

components BRIXSM BRIX10M BRIXLB POL FIBER PUR CCS SYLD
Gé 1.71 0.64 0.78 1.02 2.06 5.93 0.79 5.49
Géc 0.26 0.24 0.08 0.14 0.00 0.73 0.12 0.38
st 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.14
Gésc 0.08 0.04 0.00 0.00 0.02 0.32 0.01 0.64
Gj 0.16 0.11 0.17 0.25 0.21 1.94 0.20 0.66
Gi 2.20 1.03 1.03 1.41 2.28 9.16 1.11 7.32

4 o o a a oy
panlsznouanuulsdsiuvesanvuzlingludnyuznanandos nananiiiaia
4 a g‘ [l Y o o o o
pensznoumarandootaziiinia IanuuananuvessmuaNudIRyveInul s
Y] 1 J [ I~ o =1
nazdadiuvesesnlsznounnuuilsldsiu edrelsnain anunlsilsiuvesiugnssull
¥ A & P e N A w Ve
s Tdunaziuesnlsenoundiayngaluiounnanyay Ay Tasn1ns 1409
4 Ay v ' o ' Y
p9n1lsznounnusysiui ldninmsnaass wu msuaateonvesanyuzae o ludes
v Aa Aa [} Y] { Aa o 1 J Aa a 1 [
Tasuensnanniugnssuluszauige uazilfduiusues GxC HonTwaneudnags asanu
UAVTIBNUVD Milligan et al (1990a) L8 Gravois and Milligan (1992) ANYN
o d‘d o o 1 [ A
paAlszneunlaNudAyaeaNulslsIvvesanyuzilsing aeanuulslsiuvesniiu

ARIAIAADY 5093N1A0 AN TUTIUMIRUENITY
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ONINNUENTIN

M3UTZEIUSATINUENTTU (heritability) YoIdnHUTNANAALAZDIAUTZ RO UHANAR
$ov nana13lumsnad 12 Taewu Sas1iugnIsuENIN31 (board-sense  heritability, H)
Y9IdNY UL STKLN STKDIA STKWT STKNO CYLD LENO LFWD LFLN LEMOD SAREA
PAREA LAI INTLN tag INTNO UAUNIAY 0.51 0.86 0.62 0.68 0.67 0.37 0.92 0.82 0.90 0.87
0.70 0.42 0.21 1t 0.56 AINAIAL “lummzﬁé'ﬂﬁﬁuﬁﬂﬁimmmﬂ‘u (narrow-sense heritability,
h’) HAWMIAY -0.04 0.06 -0.05 -0.18 -0.18 0.51 0.20 0.60 0.12 0.37 0.50 0.13 0.21 1A 0.42
Ay aziuldd LFWD LFMOD SAREA uag STKDIA I#easiugnssuuuanig
ﬁau%’nqmiwﬁ’wmzéu ADANADINUTIB91UUDY Kang ef al. (1983) ﬁwué’ﬁmﬁuﬁﬂﬁmm
nAgalunnanyuey Taelinszin 0.77-0.94 uAANEUZAINE1 IHOATINUFNTTUULILAY
gunn ifuihdunat sasmtugnssunuaniiaves INTLN fidideeun ienfssuiouiiu

] Y Y 1
dnvuzesnszneumanandy q Netlilesninanimiadenliontnanensuanioeng ¥

asenud iy LFWD Aldmdasmiugnssunuiningaga

M319N 12 s iugnIsuunInie (H?) sazuuiuay (h?) Tudnyuzanuenndr iduriu
4 o :I ) 13 [ a o
AUINAWAT UHIMUNAT TUIUAN wawa@éjaa 1uuly ﬂ’NiJﬂ’QJINGhJ ANy

Y] (] dy ~ ~ dy ~ "9 [ ddy ~ 9 o
daauly wunlu@er wunluaeaun axdnunly arnwenildes uazsiuiu

Ydoq
Parameters STKLN  STKDIA  STKWT  STKNO  CYLD  LFNO  LFWD
2 0.51 0.86 0.62 0.68 0.67 0.37 0.92
B -0.04 0.06 -0.05 018 -0.18 0.51 0.20
LFLN  LFMOD  SAREA  PAREA LAI INTLN  INTNO
1’ 0.82 0.90 0.87 0.70 0.42 0.21 0.56

h? 0.60 0.12 0.37 0.50 0.13 0.21 0.42
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é’ﬁmﬁuﬁﬂiﬁ11LLuaﬂ%'wumﬁﬂumzwaNﬁmmzmﬁﬂﬁzﬂ’auwawﬁm?rwma uan
Aoudage ieifsufudnyusnandauazeflszneunanandes Tasnwudasiugnssy
111191319909 BRIX8M BRIX10M BRIXLB POL FIBER PUR CCS t1az SYLD A w1y 0.81
0.69 0.85 0.80 0.90 0.64 0.77 1AL 0.76 MUAFL AOANABINLIIBUVYDI Kang ef al. (1983)
luvmefignsniugnssuuauauiadens e iy 0.42 0.28 0.36 0.1 1.06 -0.20 0.01 Lag
-0.26 MUY (1131971 13)

4

M15197 13 oasugnIsunuIne (H?) uazuuauay (h?) ludnvazaiusng 8 uag 10

'

a aA

A [ a 4 9 a oA [ a 9 a
AU LL@%ﬂWUiﬂ%ﬁnﬂﬁ@ﬁﬂaUﬁﬂTﬁ A Ina Usuanaule anuuSans sxed

q

Y
gazHananiinia
Parameters BRIXSM  BRIXIOM  BRIXLB POL FIBER PUR CCS  SYLD
H2 0.81 0.69 085  0.80 090 064 077 0.76
h2 0.42 0.28 036  0.11 1.06 -020 0.1 0.26
= \l
ANUAAUYDIGINAN

m3anzinnudiauvesganay 19sulesidudanudiauvesgnnanludnbag
STKLN STKDIA STKWT STKNO CYLD BRIX8M BRIX10M BRIXLB POL FIBER PUR
CCS SYLD LFNO LFWD LFLN LFMOD SAREA PAREA LAI INTLN tag INTNO i1 (-

= = = = =2 =

4.22 D9 15.41) (-22.46 04 28.03) (-30.34 D13 48.33) (-38.36 D14 79.48) (-16.94 04 35.64) (-5.42 D
8.69) (-2.58 04 5.56) (-1.26 D13 6.42) (-3.21 84 11.33) (-11.15 D19 24.34) (-2.09 93 3.42) (-6.15 D
15.55) (-3.01 ©425.31)(0.28 996.71) (-19.72 §433.75) (-1.20 D9 1.92) (-23.66 ©327.66) (-

= = = = =
17.46 D937.19) (-11.52 D345.40) (-11.05 9959.20) (-532 035.91) t1ag (-1.00 4 8.88)
AMNARY (13199 14) ielinsanaundsvesnNuaauvesgnHay lunnanyuz wun e
(U 3.16 -5.08 -4.39 -1.37 1.29 0.05 0.60 1.68 2.24 1.42 0 1.85 7.58 4.72 -1.34 0.95 -0.63 1.34
809 12.84 -1.08 uaz3.12 mud by lashinnudeuyeIgnranuunenioulnanga
(heterosis on the best parent) lufounndnymuziuay snidu dnvay LFNO #ldauiluuan
ANUAAUYDIGNNANUUAUIWUT (heterosis on female parent) Tudnyz STKLN STKNO
CYLD FIBER SYLD LFNO LFLN LEMOD LAI INTLN uag INTNO #il#auilunan anu

alﬁumﬂﬂgﬂwﬁnﬂuﬁuWGﬁuﬁ(heterosis on male parent) luanymy STKDIA STKWT
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BRIX8M BRIX10M BRIXLB POL PUR CCS LFNO LFWD LFLN SAREA PAREA U0
INTNO ¥ uTunan nazanudiduvesganauuuAundsve o (heterosis on the mid-
parents) luiounnanvawiiluuin onu dnuaiy STKDIA STKWT STKNO 18y LFMOD
Tauduay (3d 14) mefigraniugdesdiulng lfanudiuvesgnranludnyus

1 [~ a A 9 I A AN o [ v Y a
muiwauuﬂuau 21UNANUAYT UV A 1) f’)’t’)fll,‘]JuW%TIﬂJWl!ﬁﬂiﬁJﬁﬁ‘]J"]ﬁJcﬁﬂu INANIT

v
4 HAov AAA 1

A a . £ Ay Yo & . YR o
WIUWUFINNFHAIDNAYFUA (species) “If\‘iij‘ﬂﬂ“l@lllﬂlﬂuW'Jﬂ aneuploid ‘VIENIIGH'N]@lelﬂ WM

U
v v

uls/ 2 YA » P Y  Aq 9

1R J ] ]
nann ﬂiJﬁﬂ‘]&lﬂwﬂulNWQﬂﬁgﬁﬁﬂﬂﬂﬂﬂJﬁJ"lﬂ (Stevenson, 1965) Lag 2) ooo 1Hiunou

Y

[ 4 1 a

1 v J Y o A A o a ad a 1 v J 9
‘Wuﬁt’f’JuIWﬂJ’E'Jﬁ]LﬂﬂiﬂﬂﬂﬁNﬁ'iJWU‘lj!,m’JﬂmaE]ﬂliJE]‘WLl‘]ﬂﬂﬂ ﬂ%ZﬂJBTSﬂiiJWmT]ﬂuWH‘le!a?

Q 9

9 Y
v A o W A

1 a @ J csy = A A AR Jd 1 o '
TUATUNUN ANUUFDNUFNITUIVAY mﬁzummmmﬂumwmizmﬂaggﬂummu‘lu

2K o 1

wniin Jeihndessugnianymez luAnszarweonu1unnnii #3as9iD5 18914909 Hogarth

Q
1 !

[ 1 09/’ [~ { a
1971) lasrwarudn anuulslsivvesdnyazai q ludestiudiulvaiiunaiinasn

L4

NTWAVDIBUUVUHALINALANNINNINDNTHAVDIDUND VUL ANY Tl
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q‘ 1 J 3 4 S @ o Y 1 -4 o
M13190 14 ﬂuﬂaimummmﬂmummgﬂwﬁu”luaﬂymzmmanm Lﬁumuqmﬂawm
g’ v o o o a 1 a 4 1 a 4
HIYUNAT 3T1UIUAN Nﬂﬂaﬁ’gﬂﬂ A1UINGY 8 Llag 10 Lﬁ@u ATUINHIN
Y a oA 1 a 9 a d"dd a :’ )
Wﬂﬂﬂg‘]ﬂ@]ﬂﬁi ?HI‘WEI ﬂimmmu% ANVUIGNT FHDT HaNaAUINIa TUIU GL“]J

9 [ 1 J ~ A di’ ~ v 9 [ ddy =
anuaaly anwenlu daauly wunlu@er Aunlussdau  avdnunly

9 o 9
ANue1Uaee tazduIuldes

Parameters Heterosis (%)

STKLN STKDIA STKWT STKNO CYLD BRIX8M
On female 15.41 -22.46 -30.34 79.48 35.64 -4.76
On male -3.61 28.03 48.33 -38.36 -16.74 8.69
On mid-parent 5.05 -3.42 -5.21 -8.23 3.18 1.52
On best parent -4.22 -22.46 -30.34 -38.36 -16.94 -5.24
Mean 3.16 -5.08 -4.39 -1.37 1.29 0.05
BRIX10M  BRIXLAB POL FIBER PUR CCS
On female -2.15 -1.01 -2.88 24.34 -1.97 -5.79
On male 5.56 6.42 11.33 -11.15 3.42 15.55
On mid-parent 1.56 2.57 3.74 3.04 0.65 3.79
On best parent -2.58 -1.26 -3.21 -11.15 -2.09 -6.15
Mean 0.60 1.68 2.24 1.42 0.00 1.85
SYLD LFNO LFWD LFLN LFMOD SAREA
On female 25.31 5.69 -19.72 1.92 27.66 -17.46
On male -1.98 6.71 33.75 1.42 -23.66 37.19
On mid-parents 10.00 6.20 0.33 1.67 -4.45 3.07
On best parent -3.01 0.28 -19.72 -1.20 -23.66 -17.46
Mean 7.58 4.72 -1.34 0.95 -6.03 1.34

PAREA LAI INTLN INTNO

On female -11.52 59.20 591 8.88

On male 45.40 -10.98 -5.05 0.21

On mid-parent 10.01 14.19 0.13 4.37

On best parent -11.52 -11.05 -5.32 -1.00

Mean 8.09 12.84 -1.08 3.12
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a d
MINATZHIAUN

g L%
M3 UATIEHFUU T2 ANTEUNIG (path  analysis) WUIEABME STKLN  STKDIA

STKWT STKNO INTLN INTNO tag LAI §8N5Wan19asiae CYLD 1111 0.095 0.274 0.252

[ 1

0.896 0.167 0.098 1Az 0.241 AUAIAL (MNN 2 11AEA15199 15) Iag STKNO Hanud1nqae

9

J
a

CYLD gag@ a2 STKDIA STKWT 1ag LAI IA1ud1Agysedaau sy amdulssans
anduRUTYed STKLN STKDIA STKWT STKNO INTLN INTNO ta¢ LAI f1 CYLD i u
0.555 -0.435 -0.258 0.723 0.547 0.405 1A 0.635 mud1ey Tuavesmanduiiusszring
STKNO 1 STKWT fianwdusiusiulufisnasadusiy ¢ = -0.756) ufe iednbus

=1 d?’ o Yo ~ 3
STKNO ‘JJ?J']ﬂ"’qul]gVI']GlWaﬂHﬂlg STKWT aaad (115 NNUINN 49) Tﬂﬂﬁiqﬂ STKNO 1]y

=

anyuzNTINTNAN1ATIAD CYLD 11nAga aoandodnusIoaIuued dud (2547); Kang et
al. (1983); Kang et al. (1989) 11a2 Milligan ef al. (1990b) NNV STKNO 92 UdNTHANATY

@0 CYLD 110021 STKWT 1ag James (1971) 51841431 STKNO 1Wudnuazniionsna

a [ [

N19AT9A0 CYLD WInga 5098301 141n STKDIA uag STKLN aduilszanfanduiius

1 @ 1 a3 1 v o d v o w aAa o
3¢13719 STKNO nU STKWT saniuay UAANUTUNUDUFTAIUITIAYNINTDA Tl”lﬂl,ﬁ!ﬂ'lﬁ
= v J9Y A A o ﬂgll Yo a A Y
AALADNNUTODINY STKNO L‘W't‘]‘]JﬁJ“lJiq\i CYLD UU UlﬂﬁJNﬁﬂigﬂﬂfMﬂ@ﬂ‘ﬁWﬁTnﬂﬂﬂiJm@Q

STKWT HIUN14 STKNO fdandluauiiesnn

1),=0.356
14
£);=0.759

£, =0.763
T3= £y =-0.208
= = 25
b,= 0296, 1, = 0,723 ;

BTKNO =0.294

1y, =-0.238 17
1,,=-0.388

ry=0.113

£y, =-0.298

1, =0.542

Y o o & o o ' P o
ﬂTW‘ﬁ 2 llﬂ@%tlﬂiﬂlf?fju%%i"llﬂﬁﬂ'ﬂuﬁuWu‘ﬁi%ﬁ’ﬂﬂﬂﬂ‘ﬂﬂ!%ﬂﬁWNEITJ'QW L%UWWHﬁuﬂﬂQNQW
Y Y

o v o o o Y o Y - @ a 9
HIMUNAT ITUIUAN mmanﬂam mmuﬂam Lm%ﬂﬂfﬂ‘wu‘ﬂiﬂ NUHNANOADDEY



o

Y a a a a ' J o
Vnﬁ"lx‘lﬁ 15 9NTNWaNIINTY ‘I/]'N’gﬂiJ UAZDNITNATIVUUBDIAITNYTIIAN L%uw1uﬁuﬂﬂﬁ1\1ﬁ1

Y

3} v o o o Y o 9 v AaA A A o
Wrdna1 31IUa ANNedaes uuildes uazﬂﬁnu‘wuﬂu nuANUTINY

1 a 9 a Jd 9
ADWANAADBDY DINNITAUATICULAUNN

Traits STKLN STKDIA STKWT
coefficient coefficient coefficient
INFNANANTI 0.095 0.274 0.252
nFnanmasouru STKDIA -0.117 STKLN -0.041 STKLN -0.005
STKWT -0.014 STKWT 0.219 STKDIA 0.238
STKNO 0.319 STKNO -0.719 STKNO -0.677
INTLN 0.127 INTLN -0.050 INTLN -0.004
INTNO 0.075 INTNO -0.023 INTNO 0.012
LAI 0.071 LAI -0.094 LAI -0.072
aNTNATIN 0.555 -0.435 -0.258
Traits STKNO INTLN INTNO
coefficient coefficient coefficient
INTWANNATY 0.896 0.167 0.098
dnSnanedounu STKLN 0.034 STKLN 0.072 STKLN 0.072
STKDIA -0.220 STKDIA -0.082 STKDIA -0.065
STKWT -0.191 STKWT -0.006 STKWT 0.030
INTLN 0.055 STKNO 0.296 STKNO 0.151
INTNO 0.016 INTNO 0.040 INTLN 0.069
LAI 0.131 LAI 0.058 LAI 0.051
aNnFwasm 0.723 0.547 0.405 |
Traits LAI
coefficient
ANTWANNATY 0.241
nFnanesouru STKKN 0.028
STKDIA -0.106
STKWT -0.075
STKNO 0.485
INTLN 0.040
INTNO 0.021
aNTNATIN 0.635
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a 1

ANz LFNO LFWD LFLN LFMOD SAREA 11a2 PAREA H9N5Nan19asine LAI
Wi 0.087 0.300 0373 0.216 -0.706 1z 0.317 AWSIRY (MW 3 LazAI319H 16) daud
FulszanTamduiug fauiiu 0.061 -0.203 0.249 0.292 -0.120 uaz -0.072 Awd WY Tag
LFLN 110 d1Agy¢e LAI g4ga a9 PAREA tag LEWD IANdAgyse9adu gua1au
TudiuvesmanduiuszHI19 LEMOD 11 SAREA HAaNNFuRus Iufiamansasuinm (r =

v 1 Y v
-0.773) 1TuAD paNYAUY LEMOD Uu1niuazi ianyas SAREA aaad (A3 19HUINN 50)

Residual (0.238)

g6t LFNO
:rE,=D.352
LFWD Typg = 70103
$c,0-0133 1y =-0.389
3 (Yoo 13y, =0.297
i =0.205 Ty = 0958 £43 = 0.632
LFMOD flypp = 0401 £,,=0.011
driip=0773 Ty = 0.265
SAREA ryyq3—-0.764
$rpy=0020

PAREA

H v o 4 [V o
ﬂTW‘ﬁ 3 ulﬂ’f)zllﬂillLﬁuﬂNﬂlfNﬂ’NiJﬁ'iJW“Ll‘ﬁﬁ$W31Qaﬂyﬂ!$§]'}u3uiﬂ ﬂ’J'liJﬂ’aJ}Nﬁl‘]J AN

[ 1 dy d' d‘ dy d‘ 1 9 [ [ ddy d‘
1 dadruly nunlumer vaznunluaeau AuawIwLN 1L
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H a a 9 a a o 9
M151990 16 DNTNANIIATI NIDOY LAZONTNATINVEI1UIU Y ANnunAIaly anwvenly

U 1 dy dl d' dy d' 1 9 d’d o o 1 [ ddy d'
daauly Aunlu@er naziunlugedu Nianudraaedstnunly 31005

g

ATIEHFUNS
Traits LFNO LFWD LFLN
coefficient coefficient coefficient
INFNANANTI 0.087 0.300 0.373
nfwamedouriy  LFWD 0.106 LFNO 0.031 LFNO -0.009
LFLN -0.038 LFLN 0.050 LFWD 0.040
LFMOD -0.084 LFMOD -0.195 LFMOD 0.044
SAREA -0.209 SAREA -0.676 SAREA -0.283
PAREA 0.200 PAREA 0.289 PAREA 0.084
anFwasm 0.061 -0.203 0.249
Traits LFMOD SAREA PAREA
coefficient coefficient coefficient
anFnanense 0.216 -0.706 0317
dnfwanedouriu  LFNO -0.034 LFNO 0.026 LFNO 0.055
LFWD -0.271 LFWD 0.287 LFWD 0.273
LFLN 0.076 LFLN 0.150 LFLN 0.099
SAREA 0.546 LFMOD -0.167 LFMOD -0.165
PAREA -0.242 PAREA 0.292 SAREA -0.650
aNTNATIY 0.292 -0.120 -0.072
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aa

ANy BRIX PUR tag FIBER ¥9NTWaN19aiiae POL 1M1 0.694 0.402 uag -

A o o 1 1

0.016 MUY dIUFUUTLANTANTURUT UAUMNY 0.942 0.834 1Az -0.118 AIUAIAY ¥4

[ 1

] ' 9 o o 1
%8!,141!'1131}’3'] BRIX Uanudifgae POL guga uaz PUR ﬁmmmﬂﬂﬁmmm ANAIAY LR

] LTERE]
¢ 7

1 Y 1
A3 BRIX Uandulseansandunus lun19u1niiy (Aati9a91ndnsnan199ouHIun g

¢§ =S LY d' 2R Aa a 1 (% d'
PUR HUAUNINDY 0.616 (A1519NUINN 51) BRIX t1a PUR 39UdNTNaNe POL Gl,uiquq
ANUFNRUTIZHI1 BRIX 1Az PUR Naoud1911n 1% onswan199ouk11u99 BRIXLB

[ A 9 1 Jya a A I &
WIUNN PUR  UAIADUUNNG LAz AINa MO NTWATINUDI BRIX Niae POL 11uuln ¥4
[ { T Aa a 1 I~
ADANADINUITIINUUD Kang et al. (1983) 1518974721 9NTNANATIVDS BRIX @0 SC 11l
1 =

1a A @ I y v a a 1
AU UADNDTNAAINAIIISUVUIALAN Lﬁ'@!lﬁﬁl‘ﬂlﬁﬂ’ﬂﬂ‘]J’t’]‘VlﬁWﬁVl'l\W]i\ieUﬁN BRIX 8 POL

(A15199 17)

Eesidual (0.008)

Y Y v o J 1 o ' a a = a
canﬁ 4 llﬂﬂgllﬂﬁlllﬁu%'l\‘lmﬁlﬁﬂﬁ'lnﬁuwu‘ﬁizﬂ'ﬂ\‘]ﬂﬂﬂﬂ!gﬂ'lﬂfiﬂc]f ﬂ']’]iJ‘]Ji'ﬁ;Vl‘ﬁ Llagﬂﬁll'lm

wule duaIna
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H a A Y a A 1 a 4 a Q( a 9
Gﬂi]x‘iﬁ 17 BNTNANNATI NWDDU LUASDNTWATINVDINIUING ANUUITIND wagsuandu

Y [
~ A =3

{ o @ 1 [ a 4
1o MuaNnudnamoastinun 1y 110mMIAATIEHIFUNI

g

Traits BRIX PUR FIBER
coefficient coefficient coefficient

aNFNANWATI 0.694 0.402 -0.016
nFnanmasouru PUR 0.248 BRIX 0427 BRIX 0.004
FIBER 0.000 FIBER 0.004 PUR -0.105

aNTHaTI 0.942 0.834 -0.118

Tunsalued SYLD 9¢W1I1 CYLD NINTWan19asane SYLD gaga 11101 0.911

d' =) a 1 1 % 1 1 % a Q( 7 v
Tuvaiz POL TidnTwan1ansadie SYLD iy 0427 adusduseansanduiiuives
CYLD u@a2 POL A1) SYLD UAUNINY 0.869 t1ag 0.390 A1Na191 (A1519WUINNA 52) 91ANTS

dy Y ' I v Aaa a [ 1 = o Y o
naaosduaadlvimiu CYLD fuiledenuoninans SYLD 110021 POL  F99ALEny
518914U04 Kang ef al. (1983) BINVIONTNAN1IATIVO CYLD 1ag ¥ed POL ¢ SYLD ¥
v lndifeeiy ua Milligan er al. (1990b) 31891491 CYLD iluiladesudumiianes 14y

v A { o 1 Y] I~ U [ {
mMsdaaulaneIny SYLD a@ruanyay SC 1Huilaveso9a9un (915197 18)
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4795 -0.090

Eesidual (0.024)

4 v o d 1 [ a 1 [ a
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o

9
[ a o a s 9
ADWNANAAUTINTA I1NNITAATIEULAUNN

Traits CYLD POL

coefficient coefficient
ANTNANATY 0.911 0.472
INTNAN1BoUNIY POL -0.042 CYLD -0.082
aNnFnasw 0.869 0.390
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 13,207.38 ** 2,377.99™  17,842.57 * 5,800.63 *
Genotypes 80  2,098.86" 3,382.88 ™ 2,428.58 " 2,605.14"
Among groups 2 47422" 2,585.08 " 224.93" 1,222.49 ™
Among parents 24 2,592.77" 5,570.62 ™ 4,183.82" 2,930.92 ™
Among progenies 53 2,600.46 ™ 3,458.95™ 2,760.09 ™ 2,937.26 "
Parents vs progenies 1 858.36 ™ 5,173.98 " 231.37" 2,328.74 ™
Blocks within replication 24 2,067.20 ** 3,075.79 ** 3,903.47 ** 1,619.68 *
Intrablock 136 541.48 780.7 641.23 848.07

d‘ a 4 [ 9 ] 4 o
AT NAUINT 2 ms’Jmiwzwmmuﬂiﬂim"luaﬂymzmumug{uaﬂmqm (STKDIA)

Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 0.05™ 0.01™ 0.04™ 0.07 "
Genotypes 80 0.47 ** 0.47 ** 0.26 ** 0.44 **
Among groups 2 1.18 ** 1.20 ** 0.40™ 1.38 **
Among parents 24 180, 2.8 1.20 ** 0.58 ** 1.03 **
Among progenies 53 0.19 ** 0.18 ** 0.16" 0.20 **
Parents vs progenies 1 0.05™ 0.40 * 011" 0.66 **
Blocks within replication 24 0.05" 0.08 " 0.08 ™ 0.02"
Intrablock 136 0.05 0.06 0.16 0.06
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M319NHINN 3 M5 aaszraNuulslsuluanvaziiming) (STKWT)
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 0.15* 021" 012" 0.06"
Genotypes 80 0.38 ** 0.14 * 0.50 ** 0.09 **
Among groups 2 0.86 ** 0.95 ** 1.81 ** 0.31 **
Among parents 24 0.85 ** 0.32 ** 1.13 ** 0.16 **
Among progenies 53 0.22 ** 0.06" 0.25 ** 0.06 **
Parents vs progenies 1 0.00™ 0.00™ 026" 0.07 **
Blocks within replication 24 0.04 * 0.07 ** 0.06 ** 0.02 *
Intrablock 136 0.03 0.03 0.03 0.01
d‘ a 4 [ o [
MIWUINN 4 M3uasienaNnulsdsinluanyaediug (STKNO)
Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 1,387,406,786.00 ** 1,708,339,891.10™ 1,352,717,982.30 * 97,150,889.26
Genotypes 80 4,968,964,424.40 ** 8,869,064,666.30 ** 5,585,053,467.50 ** 10,663,692,135.00 **
Among groups 2 22,920,152,800.00 **  22,888,132,068.00 **  17,301,428,412.00 **  58,106,314,749.00 **
Among parents 24 12,295,210,804.00 **  23,658,947,786.00 **  13,072,839,170.00 **  24,682,021,652.00 **
Among progenies 53 1,873,163,010.00 ** 3,897,244,636.70 ** 2,980,531,707.00 ** 4,331,153,881.40 **
Parents vs progenies 1 37,468,893,380.00 **  39,570,470,608.00 **  23,029,070,433.00 **  109,723,012,355.00 **
Blocks within replication 24 296,787,745.08 ™ 549,241,340.13 * 409,769,218.18 652,184,533.55 "
Intrablock 136 233,286,911.50 303,707,842.50 284,069,324.06 556,096,792.05
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M319RKINN 5 M5 aaszrinNuulssiuluanvasnanandes (CYLD)
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1

Replications 2 1,155.16 " 1,605.56" 1,055.28 2,433.71"
Genotypes 80  1,855.29 ** 3,329.47 ** 2,724.22 ** 3,900.13 **

Among groups 2 164.44 "™ 1,850.21" 6,624.42 ** 10,160.88 **

Among parents 24 1,650.12 ** 4,318.48 ** 4,209.83 ** 5,927.23 **

Among progenies 53 2,159.83 ** 3,618.41 ** 2,313.62 ** 3,473.85 **

Parents vs progenies 1 328.58 ™ 366.51 ™ 5,045.61 * 17,127.86 **
Blocks within replication 24 566.35 ** 1,155.97 ** 666.71 ** 1,377.22 *
Intrablock 136 288.75 431.19 206.35 759.96
MG 6 MIIanzianlslsludnyaausad s o (BRIX8M)
Sources of variation d.f. Mean Squares

ERPC ERR1 LRPC LRR1

Replications 2 3.81™ 435" 1.06™ 13.36 ™
Genotypes 80 14.46 ** 521" 10.12 ** 539"

Among groups 2 15.85 ns 1.14" 21.65 ** 10.05™

Among parents 24 17.75 ** 6.67" 12.23 ** 553"

Among progenies 53 14.56 ** 6.72" 9.88 ** 7.85"

Parents vs progenies 1 17.27" 1.65" 41.08 ** 18.81 ™
Blocks within replication 24 4.94 * 7.04 ** 2.45 ** 7.13 *
Intrablock 136 1.49 1.85 1.10 2.46
wneme ns WildediAyneana

* P AYNNEDANITZAY 0.05
s fifodhdamaadnnisziu 0.01
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d‘ a 4 [ 1 a 4 A
M319NKINN 7 M3 anszriaNuulssiuluanvazaiusng 10 thew (BRIX10M)

Sources of variation d.f. Mean Squares
ERPC ERRI LRPC LRR1
Replications 2 8.29 * 152" 7.93 * 328"
Genotypes 80 9.64 ** 1.90™ 7.43 ** 1.32"
Among groups 2 21.14 ** 0.45" 21.83 ** 245"
Among parents 24 13.88 ** 242" 7.17 ** 136"
Among progenies 53 8.27 ** 243" 8.32 ** 193"
Parents vs progenies 1 40.61 ** 0.63" 37.84 ** 458"
Blocks within replication 24 2.10" 2.64 ** 221" 1.75%*
Intrablock 136 1.93 0.68 2.23 0.60

d‘ a 4 [ 1 a 4 Y a oA
AINAUINTN 8 ﬂﬁ’JLFIﬁ‘é’fﬁﬂ’J"Ill!L‘]Jiﬂi’luiuﬁﬂymgﬂ"miﬂ"]ﬁ]"Iﬂﬁ’f]\iﬂgll@]ﬂTi(BRIXLB)

Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 3.04™ 14.79 ™ 0.19™ 53.42 **
Genotypes 80 3417 391" 576" 446"
Among groups 2 8.57" 8.43" 28.08 ** 1237"
Among parents 24 542" 3.80™ 638" 713"
Among progenies 53 423" 6.05" 630" 579"
Parents vs progenies 1 14.40 ™ 14.80 ™ 39.30™ 23.87"
Blocks within replication 24 4.97 ** 9.61 ** 3.62 * 9.20 **
Intrablock 136 1.74 2.35 2.16 1.86




4 a 4 [ 1
M319NKINN 9 M5 anszria NNl ssiuluanvazair lna (POL)
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRRI1

Replications 2 17.56 ™ 27.42" 1.56 " 0.94"
Genotypes 80 6.01" 5.54" 9.43 * 532"

Among groups 2 13.85 ™ 19.24™ 41.96 ** 12.70 ™

Among parents 24 9.16™ 7.09 ™ 10.61 * 711"

Among progenies 53 6.95" 7.60 ™ 10.09 * 632"

Parents vs progenies 1 15.66 ™ 32.98" 4327 ** 24.29"
Blocks within replication 24 6.34 ** 13.13 ** 5.13 % 5.90 **
Intrablock 136 2.32 3.58 3.20 2.05
MFIWINT 10 M3 anTeHanulslsmludnvazalsinadule (FIBER)
Sources of variation d.f. Mean Squares

ERPC ERRI LRPC LRRI1

Replications 2 34.38 ** 33.56 ** 298" 211"
Genotypes 80 17.33 ** 639" 14.43 ** 9.55 *

Among groups 2 27.28 ** 22.45 ** 29.89 ** 26.50 **

Among parents 24 31.75 ** 9.84 * 34.12 ** 14.47 **

Among progenies 53 13.54 ** 496" 8.74 ** 9.46 *

Parents vs progenies 1 1.84" 3.67" 0.04™ 271"
Blocks within replication 24 418" 4.3] ** 6.70"™ 4.28 **
Intrablock 136 2.71 1.67 431 1.76
Wanenvg ns WildsdAgnada

* WA AYNNTDANITZAY 0.05
s fifadhfamaddnnisziu 0.01
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 930.37 ** 310.02 ™ 80.63 2,171.55 **
Genotypes 80 48.73 " 36.72" 62.35" 41.60 "™
Among groups 2 7572 7543 " 166.06 ™ 4.06™
Among parents 24 59.97" 71.61" 85.26 " 76.35 ™
Among progenies 53 58.21" 37.58" 74.58" 56.50 ™
Parents vs progenies 1 12.17" 103.89 ™ 49.52" 3.66™
Blocks within replication 24 4478 ** 91.38 ** 52.40 ** 136.37 **
Intrablock 136 18.35 37.94 20.41 23.80
MG 12 MyanTeianulslsmludnvasadioa (CCs)
Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 48.08 ** 22.85" 230" 7.66"
Genotypes 80 556" 391" 7.95" 413"
Among groups 2 12.29" 1333 33.58 ** 7.67"
Among parents 24 8.45" 462" 9.26 * 590"
Among progenies 53 6.02" 5.58" 8.55* 430"
Parents vs progenies 1 9.64" 18.35™ 29.58 * 1531 *
Blocks within replication 24 5.28 ** 10.34 ** 4.59 * 3.49 **
Intrablock 136 1.98 2.77 2.63 1.52
Wanenvg ns WildsdAgnada
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 121.53 %% 81.03™ 435" 11.74"
Genotypes 80 2275 " 33.81" 38.61 ** 29.86 "
Among groups 2 931" 58.21" 172.29 ** 21.75 "
Among parents 24 17.92" 35.11°" 34.5] ** 36.28 ™
Among progenies 53 28.79 * 43.59 " 40.28 ** 32.50"
Parents vs progenies 1 411" 42.58" 285" 25.40"
Blocks within replication 24 15.24 ** 29.65 ** 10.98 * 20.93 **
Intrablock 136 6.06 7.09 6.29 9.18
MFIWINT 14 M3 anTEHanulslsmludnyae il (LFNO)
Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 23.86 ** 12" 25.79 ** 0.79 ™
Genotypes 80 3.01" 265" 2.53 ** 132 %
Among groups 2 229" 554" 8.42 % 121"
Among parents 24 493" 440" 2.93 ** 1.70 *
Among progenies 53 1.97"% 295" 2.69 ** 1.46 *
Parents vs progenies 1 038" 8.75" 13.30 ** 239"
Blocks within replication 24 3.63 ** 271 % 125" 137"
Intrablock 136 1.77 1.53 1.48 0.93
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRRI
Replications 2 026" 0.04" 020" 0.10"
Genotypes 80 2.48 ** 1.08 ** 2.27 ** 1.28 **
Among groups 2 1.88 ** 2.94 ** 3.29 ** 3.15 **
Among parents 24 6.50 ** 2.44 ** 5.69 ** 2.40 **
Among progenies 53 1.16 ** 0.72 ** 1.16 ** 0.98 **
Parents vs progenies 1 2.12 ** 4.07 ** 2.74 ** 5.13 **
Blocks within replication 24 0.15 ** 0.07™ 0.12" 0.14 **
Intrablock 136 0.06 0.05 0.09 0.05
ﬂﬁNW‘H'Jﬂ‘?‘I 16 ﬂ133!,?1‘ﬂ%ﬁ'ﬂ?WII!Lﬂiﬂi’Jusluﬁﬂ‘meﬂ’ﬂﬂJEITJGI,‘]J (LFLN)
Sources of variation d.f. Mean Squares
ERPC ERRI LRPC LRRI
Replications 2 406.61"™ 54.54 " 13228 ™ 83.91 *
Genotypes 80 432.81 ** 315.98 ** 430.73 ** 144.07"
Among groups 2 542.51 * 452.57 ** 1,150.85 ** 434.53 **
Among parents 24 486.75 ** 309.03 ** 445.01 ** 80.03 **
Among progenies 53 521.28 ** 371.58 ** 528.41 ** 210.99 **
Parents vs progenies 1 191" 309.42 ** 26.10"™ 15.89™
Blocks within replication 24 14627 ** 42.72" 50.19™ 32.10"™
Intrablock 136 69.76 40.48 56.70 25.64
Wanenvg ns WildsdAgnada
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 22.98" 0.74" 11.13™ 425"
Genotypes 80  116.82 ** 76.08 ** 115.55 ** 122.06 **
Among groups 2 320.01 ** 188.90 ** 354.72 ** 586.26 **
Among parents 24 279.18 ** 160.12 ** 256.75 ** 223.95 **
Among progenies 53 60.79 ** 57.04 ** 72.01 ** 88.17 **
Parents vs progenies 1 633.22 ** 353.30 ** 692.71 ** 1,150.81 **
Blocks within replication 24 13.74 ** 417" 9.48™ 14.69 **
Intrablock 136 6.34 3.21 7.78 7.23
NN 18 M3l ludnyus i@ (SAREA)
Sources of variation d.f. Mean Squares
ERPC ERRI LRPC LRRI
Replications 2 0.000046 * 0.000009 ™ 0.000026 * 0.000008 ™
Genotypes 80 0.000184 ** 0.000072 ** 0.000166 ** 0.000079 **
Among groups 2 0.000292 ** 0.000461 ** 0.000444 ** 0.000294 **
Among parents 24 0.000473 ** 0.000121 ** 0.000388 ** 0.000130 **
Among progenies 53 0.000089 ** 0.000058 ** 0.000090 ** 0.000067 **
Parents vs progenies 1 0.000042 ™ 0.000744 ** 0.000120 ** 0.000361 **
Blocks within replication 24 0.000013 ** 0.000011 ™ 0.000007 ™ 0.000020 **
Intrablock 136 0.000006 0.000007 0.000007 0.000008
wnewme ns IiidediAgyneada
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4 a 4 [ g { 1
MIIWUINA 19 M3aaTiaNnuulssivludavauziunludedu (PAREA)

Sources of variation d.f. Mean Squares
ERPC ERRI LRPC LRRI
Replications 2 0.027 * 0.003 * 0.009 ** 0.001™
Genotypes 80 0.012" 0.005 ** 0.009 ** 0.006 **
Among groups 2 0.041 * 0.050 ** 0.048 ** 0.030 **
Among parents 24 0.021 ** 0.007 ** 0.017 ** 0.010 **
Among progenies 53 0.007 ™ 0.005 ** 0.007 ** 0.006 **
Parents vs progenies 1 0.009 ™ 0.080 ** 0.036 ** 0.043 **
Blocks within replication 24 0.008 ** 0.001" 0.001 "™ 0.001 "™
Intrablock 136 0.003 0.001 0.001 0.001
ANt 20 Madinedalaliuludayedyiin (LAI)
Sources of variation d.f. Mean Squares
ERPC ERRI LRPC LRRI
Replications 2 138" 2.75 ** 3.99 ** 032"
Genotypes 80 RO 2.77 ** 1.66 ** 4.00 **
Among groups 2 1.03" 1.53 ** 2.22 ** 0.45™
Among parents 24 Sl 4.36 ** 2.53 ** 6.22 **
Among progenies 53 1.44" 2.70 ** 1.57 ** 3.95 **
Parents vs progenies 1 2.05" 3.05 ** 3.81 ** 0.74"™
Blocks within replication 24 0.84 * 042" 047" 1.18 **
Intrablock 136 0.47 0.33 0.46 0.55
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Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 2.94 ** 267" 3.61 % 838"
Genotypes 80 0.47" 252" 0.49™ 3.24"
Among groups 2 0.10" 0.39" 0.05" 336"
Among parents 24 0.58 " 357" 0.85" 1.90™
Among progenies 53 0.58" 312" 0.56" 436"
Parents vs progenies 1 0.19™ 0.04™ 0.05™ 6.07"
Blocks within replication 24 0.46 ** 1.97 * 0.79 ** 2.53 *
Intrablock 136 0.12 1.04 0.13 1.31
MIWIINT 22 ManTranunlslsuludnyaimnuldos (INTNO)
Sources of variation d.f. Mean Squares
ERPC ERR1 LRPC LRR1
Replications 2 18.41 ** 1630 ™ 24.23 * 50.16 *
Genotypes 80 292" 17.98 ™ 330" 12.84 ™
Among groups 2 0.66 " 20.11°" 030" 337"
Among parents 24 361" 17.71 " 569" 12.89 "
Among progenies 53 3.62" 17.34" 375" 17.66 ™
Parents vs progenies 1 120" 39.99™ 031" 331°
Blocks within replication 24 2.88 ** 22.19 ** 5.31 ** 11.29 **
Intrablock 136 0.75 7.49 0.87 5.73
wneme ns WildediAyneana
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 256,153.04 ** 343,288.74 **
Replications within crop 4 7,805.35 * 11,821.60 ™
Genotypes 80 4,064.42 * 3,603.96 "
Among groups 2 2,592.73 " 316.57™
Among parents 24 6,425.48 ** 5,188.86 *
Among progenies 53 4,137.91 * 3,995.76 ™
Parents vs progenies 1 5,138.64 " 613.61"
Crops x Genotypes 80 1,436.66 " 1,487.10™
Crop x Genotypeamng " 4 2 478.23 " 1,198.51 ™
Crop x Genotype,, .. ...« 24 1,743.18 " 1,978.71 "
Crop x Genotype,, .. ..o 53 1,936.53 ™ 1,685.30 "
Crop x GenotypeParem A 1 917.65™ 2,078.74 "™
Block within replication and crop 48 2,568.62 ** 2,761.58 **
Pooled error 270 662.01 736.89
wnewme ns IiidediAgyneada
* fifeddyneadaniszdy 0.05
** fifeddyneadanszdy 0.01



69

q‘ a o @ Y ] 4 o Y
ANTNNUINN 24 ﬂ?i’)&ﬂi'l%ﬂﬂ')'liﬂlﬂiﬂi')ﬂi’Jllﬂl’f]\iﬁﬂ‘]&lﬂ‘lzLﬁuN1uﬁuﬂﬂaNﬁ11u@@ﬂﬂQﬂ

uazdoonnd 1 lugaduru tazgqiaiery

Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 5.92 ** 1.20 *
Replications within crop 4 0.03™ 0.06 ™
Genotypes 80 0.88 ** 0.54 **
Among groups 2 2.19 ** 1.64 **
Among parents 24 2.35 ** 1.31 **
Among progenies 53 0.32 ** 0.26 **
Parents vs progenies 1 0.08"™ 0.68 *
Crops x Genotypes 80 0.05™ 015"
Crop x Genotype, ... 2 0.19 * 0.16"™
Crop x Genotype, . .o 24 0.07 " 0.30 **
Crop x Genotypeammg -l 53 0.04 " 0.09"
Crop x GenotypeParem A 1 0.37 * 0.13"
Block within replication and crop 48 0.06" 0.05"
Pooled error 270 0.05 0.12
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 18.04 ** 31.57 **
Replications within crop 4 0.18 * 0.09™
Genotypes 80 0.45 ** 0.41 **
Among groups 2 1.81 ** 1.67 **
Among parents 24 1.05 ** 0.92 **
Among progenies 53 0.21 ** 0.21 **
Parents vs progenies 1 0.00™ 0.03™
Crops x Genotypes 80 0.07" 0.14 **
Crop x Genotype, ... 2 0.00"™ 0.44 **
Crop X Genotype, . . onis 24 0.13 ** 0.23 **
Crop X Genotype, . venies 53 0.06 " 0.10 **
Crop x GenotypeParem . A 1 0.00 ™ 0.30 *
Block within replication and crop 48 0.06 ** 0.04 **
Pooled error 270 0.03 0.02
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1 Tungduru uazngiaredu

Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 54,726,514,179.00 ** 29,547,651,263.00 **
Replications within crop 4 1,547,873,338.60 * 724,934,435.77 "
Genotypes 80  12,179,235,174.00 ** 1,414,521,167.00 **
Among groups 2 45,760,807,051.00 ** 68,560,526,666.00 **
Among parents 24 32,886,595,478.00 ** 34,223,810,763.00 **
Among progenies 53 4,187,591,353.00 ** 5,529,778,203.00 **
Parents vs progenies 1 77,027,061,494.00 ** 119,276,591,398.00 **
Crops x Genotypes 80 1,648,118,855.60 ** 2,163,435,942.50 **
Crop x Genotype, ... 2 50,456,967.00 9,613,390,568.90 **
Crop x Genotype,,,. .. 24 3,067,563,111.50 ** 3,706,862,529.80 **
Crop x Genotype,,,.. . 53 1,542,351,412.20 ** 1,806,425,894.70 **
Crop X Genotype ... .« vrogenies 1 16,522,868.00 18,941,679,995.00 **
Block within replication and crop 48 423,014,542.60 * 530,976,875.86 ™
Pooled error 270 268,236,558.74 409,868,587.91
Wanenwe ns WldsdAyneaa
* fhfeddyneadaniszdu 0.05
s fifadfynieadaniszdy 0.01
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 18,371.38 * 17,868.76 *
Replications within crop 4 1,380.36 " 1,744.49 ™
Genotypes 80 3,828.08 ** 5217.54 *
Among groups 2 849.85 ™ 15,761.75 **
Among parents 24 4,541.15 ** 8,102.51 **
Among progenies 53 4,155.77 ** 4,269.15 **
Parents vs progenies 1 0.56"™ 20,745.40 **
Crops x Genotypes 80 1,352.61 * 1,435.53 "™
Crop x Genotype, ... 2 1,164.50 ™ 1,399.82 "
Crop x Genotype,,, .. .. 24 1,427.45™ 2,013.07 *
Crop x Genotype,,, ..o 53 1,618.82 * 1,538.56 ™
Crop x GenotypeParem A 1 694.61"™ 2,189.87™
Block within replication and crop 48 861.16 ** 1,021.96 **
Pooled error 270 359.45 462.36
Wanenwe ns WldsdAyneaa
* fhfeddyneadaniszdu 0.05
s fifadfynieadaniszdy 0.01
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 3,355.54 ** 72.05 *
Replications within crop 4 409" 721"
Genotypes 80 15.30 ** 11.34 **
Among groups 2 12.74" 28.46 **
Among parents 24 19.27 ** 13.97 **
Among progenies 53 16.27 ** 12.14 *
Parents vs progenies 1 14.93 ™ 56.99 **
Crops x Genotypes 80 435" 3.76™
Crop x Genotype, ... 2 426" 260"
Crop x Genotypeammg o 24 512" 232"
Crop x Genotypeammg -l 53 492" 543"
Crop x GenotypeParem A 1 402" 1.50™
Block within replication and crop 48 6.00 ** 4.79 **
Pooled error 270 1.67 1.73
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 1,215.64 ** 17.70 ™
Replications within crop 4 492" 5.61 **
Genotypes 80 8.37 ** 5.29 **
Among groups 2 13.61 ** 18.84 **
Among parents 24 12.63 ** 4.85 **
Among progenies 53 7.57 ** 5.76 **
Parents vs progenies 1 25.68 ** 33.30 **
Crops x Genotypes 80 311" 3.02 **
Crop x Genotype, ... 2 7.92* 433"
Crop x Genotypeammg o 24 3.66™ 2.14™
Crop X Genotype, . venies 53 3.04™ 4.32 **
Crop x GenotypeParem . A 1 15.49 * 7.03 *
Block within replication and crop 48 2.34 ** 1.98™
Pooled error 270 1.30 1.48
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 846.32 ** 1,103.20 **
Replications within crop 4 892" 26.81 **
Genotypes 80 532" 7.08"™
Among groups 2 16.99 ™ 33.30 **
Among parents 24 6.48"™ 10.51 "™
Among progenies 53 791" 8.47"
Parents vs progenies 1 29.20 ™ 61.67 **
Crops x Genotypes 80 1.98 " 3.10™
Crop x Genotype, ... 2 0.01" 6.52"
Crop x Genotypeammg o 24 274" 2.83™
Crop x Genotypeammg -l 53 233" 3.68 "
Crop x GenotypeParem A 1 0.00™ 0.53™
Block within replication and crop 48 7.29 ** 6.41 **
Pooled error 270 2.05 2.02
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 608.17 ** 500.55 **
Replications within crop 4 22.49 "™ 125"
Genotypes 80 8.16" 10.23 *
Among groups 2 32.00 * 39.78 **
Among parents 24 11.96 13.24 **
Among progenies 53 11.02"° 10.72 *
Parents vs progenies 1 47.06 * 65.53 **
Crops x Genotypes 80 338" 437"
Crop x Genotype, ... 2 111" 14.08 ™
Crop x Genotypeammg o 24 429" 3.49"™
Crop x Genotypeammg -l 53 351" 5.68 "
Crop x GenotypeParem A 1 1.61" 0.83™
Block within replication and crop 48 9.73 ** 5.52 **
Pooled error 270 2.95 2.66
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 0.00™ 0.61"
Replications within crop 4 33.97 ** 2.54"
Genotypes 80 20.21 ** 20.50 **
Among groups 2 49.48 ** 55.52 **
Among parents 24 36.71 ** 40.24 **
Among progenies 53 15.09 ** 15.37 **
Parents vs progenies 1 536" 1.13™
Crops x Genotypes 80 351" 255"
Crop x Genotype, ... 2 025" 1.00™
Crop x Genotypeammg o 24 489" 431"
Crop x Genotypeammg -l 53 340" 294"
Crop x GenotypeParem A 1 0.16™ 1.80™
Block within replication and crop 48 4.24 ** 5.49 **
Pooled error 270 2.20 3.13
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 19.04 ™ 2,129.31"
Replications within crop 4 620.19 ** 1,126.09 **
Genotypes 80 55.18 ™ 71.91"
Among groups 2 133.87 " 73.20 "
Among parents 24 84.93 " 94.44 "
Among progenies 53 69.44 " 77.17"
Parents vs progenies 1 93.67 " 38.57"
Crops x Genotypes 80 3028 " 30.94 "
Crop x Genotype, ... 2 17.35" 94.81"
Crop x Genotype, . .. ...« 24 46.64" 59.68 "
Crop x Genotype,, .. .o 53 2649 " 54.55"
Crop x GenotypeParem A 1 22.57" 11.71"°
Block within replication and crop 48 68.08 ** 94.39 **
Pooled error 270 28.07 21.98
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1 Tuggdudu nazgglaiedu

Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 35445 * 225.97 **
Replications within crop 4 35.47 ** 498"
Genotypes 80 6.61" 8.55 **
Among groups 2 25.04 * 30.57 **
Among parents 24 9.25" 11.40 **
Among progenies 53 8.68" 8.29 **
Parents vs progenies 1 27.31" 43.24 **
Crops x Genotypes 80 285" 339"
Crop x Genotype, ... 2 0.59"™ 10.06 ™
Crop x Genotypeammg o 24 3.82" 2.87"
Crop x Genotypeammg -l 53 291" 450"
Crop x GenotypeParem A 1 0.70 0.76 ™
Block within replication and crop 48 7.81 ** 4.04 **
Pooled error 270 2.38 2.11
Wanenwe ns WldsdAyneaa
* fhfeddyneadaniszdu 0.05
s fifadfynieadaniszdy 0.01
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 836.51 * 875.62 **
Replications within crop 4 101.28 ** 8.05"
Genotypes 80 41.44 * 49.42 **
Among groups 2 56.76 " 132.01 **
Among parents 24 36.07 " 49.23 **
Among progenies 53 53.96 ** 54.17 **
Parents vs progenies 1 36.61 " 6.35"
Crops x Genotypes 80 15.07™ 1929
Crop x Genotype, ... 2 10.79 ™ 62.35 %
Crop x Genotype,,, .. -..eus 24 16.96 2226"
Crop x Genotype,,, .. .o 53 1830 18.34 "
Crop x GenotypeParem A 1 10.16 ™ 2332
Block within replication and crop 48 22.45 ** 15.95 **
Pooled error 270 6.57 7.63
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1 Tungduru uazngiaredu

Sources of variation d.f. Mean Squares

Early rainy season Late rainy season

Crops 1 17.30 ™ 969.11 **
Replications within crop 4 12.49 ** 13.29 **
Genotypes 80 3.88" 2.47 **
Among groups 2 639" 7.63 **
Among parents 24 6.74 * 2.99 **
Among progenies 53 291" 2.47 **
Parents vs progenies 1 6.38 " 13.13 **
Crops x Genotypes 80 1.79 " 132"
Crop x Genotype, ... 2 1.45" 1.63"
Crop x Genotypeammg o 24 259" 1.59 "
Crop x Genotypeammg -l 53 205" 1.64 "
Crop x GenotypeParem A 1 2.76 ™ 1.88"
Block within replication and crop 48 3.17 ** 131"
Pooled error 270 1.65 1.23
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 94.59 ** 69.89 **
Replications within crop 4 0.15"™ 0.15™
Genotypes 80 3.19 ** 3.08 **
Among groups 2 4.74 ** 6.19 **
Among parents 24 8.20 ** 6.82 **
Among progenies 53 1.60 ** 1.79 *
Parents vs progenies 1 6.04 ** 7.75 **
Crops x Genotypes 80 0.36 ** 0.30 **
Crop x Genotype, ... 2 0.08 " 032"
Crop x Genotype, . .o 24 0.73 ** 0.37 **
Crop X Genotype, . venies 53 0.27 ** 0.32 **
Crop x GenotypeParem A 1 0.16 " 027"
Block within replication and crop 48 0.11 ** 0.13 **
Pooled error 270 0.06 0.07
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 67,461.55 ** 14,010.15 **
Replications within crop 4 230.57™ 108.09 *
Genotypes 80 628.06 ** 447.66 **
Among groups 2 886.90 ** 1,499.19 **
Among parents 24 642.30 ** 373.00 **
Among progenies 53 738.10 ** 595.25 **
Parents vs progenies 1 131.66 ™ 41.00 "
Crops x Genotypes 80 120.82 ™ 111.24 **
Crop x Genotype, ... 2 108.24 ™ 85.61"
Crop x Genotype, . .. s 24 153.48 124.14 **
Crop X Genotype, . venies 53 154.23 * 131.03 **
Crop x GenotypeParem A 1 180.29 ™ 035"
Block within replication and crop 48 94.49 ** 41.15"
Pooled error 270 55.23 42.34
Wanenwe ns WldsdAyneaa
* fhfeddyneadaniszdu 0.05
s fifadfynieadaniszdy 0.01
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Sources of Variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 0.86™ 1,312.26 **
Replications within crop 4 11.86 ™ 7.69"
Genotypes 80 177.64 ** 216.28 **
Among groups 2 497.28 ** 932.88 **
Among parents 24 409.26 ** 430.60 **
Among progenies 53 104.49 ** 139.89 **
Parents vs progenies 1 965.96 ** 1,827.27 **
Crops x Genotypes 80 15.04 * 20.38 *
Crop x Genotype, ... 2 11.33" 22.74"
Crop x Genotype, . .o 24 30.04 ** 31.03 **
Crop x Genotype,, .. ..o 53 221" 21.17 *
Crop x GenotypeParem A 1 19.99 ™ 4513 "
Block within replication and crop 48 8.96 ** 12.08 *
Pooled error 270 4.79 7.53
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 0.018158 ** 0.008046 **
Replications within crop 4 0.000028 ™ 0.000017 ™
Genotypes 80 0.000211 ** 0.000205 **
Among groups 2 0.000621 ** 0.000685 **
Among parents 24 0.000502 ** 0.000425 **
Among progenies 53 0.000118 ** 0.000128 **
Parents vs progenies 1 0.000571 ** 0.000455 **
Crops x Genotypes 80 0.000045 ** 0.000027 **
Crop x Genotypeamng " 4 2 0.000133 ** 0.000060 *
Crop X Genotype, . . onis 24 0.000092 ** 0.000038 **
Crop X Genotype, . venies 53 0.000028 ** 0.000027 **
Crop X Genotype ... .« vrogenies 1 0.000216 ** 0.000040 ™
Block within replication and crop 48 0.000012 ** 0.000014 **
Pooled error 270 0.000007 0.000007
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 0.712 ** 0.092 *
Replications within crop 4 0.015 * 0.005 **
Genotypes 80 0.013 ** 0.012 **
Among groups 2 0.078 ** 0.075 **
Among parents 24 0.024 ** 0.022 **
Among progenies 53 0.008 * 0.009 **
Parents vs progenies 1 0.071 ** 0.079 **
Crops x Genotypes 80 0.004 " 0.003 **
Crop x Genotype, ... 2 0.013" 0.003 **
Crop x Genotype,,, .. ... 24 0.004 ™ 0.005 **
Crop x Genotype,,, .. .o ... 53 0.004 ™ 0.003 **
Crop x GenotypeParem . A 1 0.018"™ 0.000 ™
Block within replication and crop 48 0.004 ** 0.001"
Pooled error 270 0.002 0.001
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 12.91 ™ 68.04 **
Replications within crop 4 2.07 * 2.15*
Genotypes 80 3.63 ** 3.71 **
Among groups 2 0.03" 0.61"
Among parents 24 7.02 ** 5.89 **
Among progenies 53 2.79 ** 3.38 **
Parents vs progenies 1 0.05™ 0.50 "
Crops x Genotypes 80 1.09 * 2.02 **
Crop x Genotype, ... 2 2.53 % 1.96"
Crop x Genotype, . .o 24 0.75" 3.03 **
Crop X Genotype, . enies 53 1.34 ** 2.19 **
Crop x GenotypeParem A 1 5.05 ** 3.86*
Block within replication and crop 48 0.63 * 0.82 **
Pooled error 270 0.40 0.50
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 54.40 * 66.75 *
Replications within crop 4 281" 6.00 *
Genotypes 80 1.95 * 205"
Among groups 2 023" 161"
Among parents 24 2.89 ** 1.59"
Among progenies 53 231 % 2.74 *
Parents vs progenies 1 021" 272"
Crops x Genotypes 80 1.06 ™ 1.76"
Crop x Genotype, ... 2 026" 1.98 "™
Crop x Genotypeammg o 24 126" 1.34"
Crop x Genotypeammg -l 53 140" 224"
Crop x GenotypeParem A 1 0.03 " 379"
Block within replication and crop 48 1.22 ** 1.66 **
Pooled error 270 0.58 0.68
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Sources of variation d.f. Mean Squares
Early rainy season Late rainy season
Crops 1 363.76 * 460.13 *
Replications within crop 4 17.36 ™ 37.20 **
Genotypes 80 13.34™ 11.53"™
Among groups 2 13.77 "™ 1.88"
Among parents 24 14.44 ™ 14.29 ™
Among progenies 53 13.54 ™ 14.65 *
Parents vs progenies 1 27.57" 292"
Crops x Genotypes 80 770" 547"
Crop x Genotype, ... 2 7.04" 1.88"
Crop x Genotypeammg o 24 6.88 " 575"
Crop x Genotypeammg -l 53 7.62" 729"
Crop x GenotypeParem A 1 13.70 ™ 0.89™
Block within replication and crop 48 12.53 ** 8.30 **
Pooled error 270 4.10 3.12
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Sources of variation d.f. Mean Squares
STKLN STKDIA STKWT STKNO CYLD BRIX8M
Environments 3 255,699.70 ** 2.29 ** 16.93 ** 145,824,112,815.13 ** 25,970.22 ** 1,128.31 *
Seasons 1 160,177.29 ** 0.17" 0.02" 355,359,614,481.00 ** 41,713.67 ** 239.20 **
Crops 1 598,903.72 ** 6.01 ** 49.16 ** 81,120,358,523.00 ** 36,149.94 ** 1,082.99 **
Season x Crop 1 8,018.09 ™ 0.70 ** 1.61 ** 992,365,441.39 ™ 47.05" 2,062.73 **
Replications within environment 8  9,813.48 ** 0.04" 0.13 ** 1,136,403,887.20 * 1,562.43 " 565"
Genotypes 80  6,538.89 ** 1.30 ** 0.82 ** 24,578,928,531.00 ** 7,868.65 ** 23.76 **
Among groups 2 514.56" 3.71 ** 3.47 ** 113,455,883,069.00 ** 10,534.04 ** 35.84 **
Among parents 24 10,181.77 ** 3.36 ** 1.89 ** 62,565,821,135.00 ** 11,561.92 ** 29.04 **
Among progenies 53 6,634.52 ** 0.53 ** 0.37 ** 8,507,541,427.90 ** 6,961.43 ** 25.81 **
Parents vs progenies 1 1,029.93 0.62 ** 0.01" 194,622,137,838.00 ** 10,592.81 ** 65.78 **
Environments x Genotypes 240 1,323.39" 0.10™ 0.07 * 1,807,910,616.20 ** 1,305.18 * 350"
Environment x Genotype,,,. .. 6 1,340.45" 0.16 ™" 0.15 ** 3,838,745,184.18 ** 2,986.70 ** 429"
Environment x Genotype,,. .. 72 1,615.28™ 0.17 ** 0.13 ** 3,452,724,776.07 ** 1,580.20 ** 355"
Environment x Genotype,,,, .. 159 1,682.29 0.06 " 0.07 * 1,538,848,729.40 ** 1,531.69 ** 426"
Environment X Genotype, ... .. vozenes 3 2,537.53" 021" 0.11" 7,523,217,669.10 ** 4,579.75 ** 430"
Season x Genotype 80 1,053.02" 0.09" 0.03™ 1,623,702,757.00 ** 1,139.16 " 250"
Season X Genotype,.. ... ours 2 2,324.57" 0.13" 0.01" 1,559,568,333.80 * 6,372.27 ** 6.05"
Sesson x Genotype,, ... 24 1,144.23 " 0.15* 0.04" 3,473,645,873.40 ** 1,309.20" 3.53"
Season x Genotype 53 1,446.29 " 0.05™ 0.04" 1,284,817,799.80 ** 1,438.26 * 243"

‘among progenies
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Sources of variation d.f. Mean Squares
STKLN STKDIA STKWT STKNO CYLD BRIXSM
Season X Genotype,, .. .« mogenis 1 4,579.57™ 0.15" 0.02" 3,014,400,505.50 * 10,807.61 ** 747"
Crop x Genotype 80 220494 0.11* 0.17 * 2,758,108,725.30 ** 1,897.23 ** 514"
Crop x Genotype,,... ... 2 101.32" 0.26 * 0.20 * 5,337,898,849.80 ** 178.09™ 6.68"
Crop x Genotype,, . 24 2,644.01" 0.21 ** 0.30 ** 4,945,601,115.20 ** 2,422.54 ** 490"
Crop x Genotype,,.. ... 53 2,879.93"™ 0.07™ 0.13 ** 2,411,342,157.70 ** 2,069.35 ** 6.14"
Crop X Genotype,, .. .. - ovonis 1 136.06 " 0.46 * 0.14" 10,336,785,783.00 ** 233.11°" 518"
Season x Crop x Genotype 80 71220 0.09™ 0.04" 1,041,920,366.30 ** 879.17" 2.88"
Season x Crop x Genotype,, ... 2 1,595.45" 0.08" 0.25 ** 4,618,768,368.80 ** 2,409.74" 0.14"
Season x Crop x Genotype,, .. . 24 1,057.61" 0.16" 0.05" 1,938,927,339.50 ** 1,008.87 220"
Season x Crop x Genotype, . 53 720.64 ™ 0.06 ™ 0.03" 920,386,230.76 ** 1,087.47" 420"
Sesson x Crop x Genotype, . 1 2,896.96 " 0.03 " 0.17" 9,218,466,718.80 ** 2,698.54 ™ 027"
Block within replication crop and season 96 2,665.10 ** 0.06" 0.05 ** 476,995,709.23 ** 941.56 ** 5.40 **
Pooled error 523 698.23 0.08 0.03 336,750,714.34 409.23 1.70
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Sources of variation d.f. Mean Squares
BRIX10M BRIXLB POL FIBER PUR cCs
Environments 3 634.18 ** 719.55 ** 377.43 ** 6.59" 1,378.57" 190.78 **
Seasons 1 772.04 ** 187.08 * 32.82" 19.12" 1,806.22 ™ 297"
Crops 1 419.10 ** 1,948.48 ** 1,099.44 ** 033" 964.16 ™ 566.66 **
Season x Crop 1 711.40 ** 23.09" 0.04" 033" 1,365.35 " 273"
Replications within environment 8 5206%* 17.86 * 11.87" 18.26 ** 873.14 ** 20.22 **
Genotypes 80  12.01 ** 10.67 * 15.83 ** 37.88 ** 99.76 ™ 13.16 **
Among groups 2 29.57 ** 49.04 ** 71.50 ** 102.04 ** 201.55"™ 5521 **
Among parents 24 15.09 ** 14.15 ** 20.77 ** 74.01 ** 116.46 " 17.68 **
Among progenies 53 12.06 ** 14.58 ** 18.90 ** 27.17 ** 111.58™ 14.56 **
Parents vs progenies 1 58.83 ** 88.36 ** 112.10 ** 0.72" 12533 " 69.87 **
Environments x Genotypes 240 252" 226" 343" 283" 29.37" 274"
Environment x Genotype,,,. .. 6 5.06 * 277" 526" 142" 38.89 " 378"
Environment x Genotype,,. .. 72 2.69™ 2.83" 411" 3.89" 56.01" 324"
Environment x Genotype,,,,... . 159 2.86" 259" 401" 317" 38.94 ™ 327"
Environment X Genotype, ... .. vozenes 3 7.54 % 136" L16" 2.55" 13.04™ 0.88"
Season x Genotype 80 1.46" 170" 259" 255" 27.72" 2.03"
Season X Genotype,.. ... ours 2 3.05" 177" 0.57" 2.98" 449" 0.66 ™
Sesson x Genotype,, ... 24 223" 313" 494" 2.64" 64.34" 3427
Season x Genotype 53 119" 173" 2.74" 320" 35.09 " 233"

‘among progenies
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Sources of variation d.f. Mean Squares
BRIX10M BRIXLB POL FIBER PUR ccs
Season X Genotype,, .. .« mogenis 1 038" 353" 1.08™ 563" 517" 1.18 ns
Crop x Genotype 80  4.22 % 269" 468" 345" 37.06 ™ 3.78 ns
Crop x Genotype, ... ..o 2 10.92 ** 353" 9.10™ 0.50 ™ 71.38" 6.50 ns
Crop x Genotype, . 24 4.15* 2.50" 513" 6.46" 69.94™ 4.42 ns
Crop x Genotype,,.. ... 53 4.69 ** 310" 505" 3a” 4830" 4.19 ns
Crop X Genotype,, .. .. ocenis 1 21.55 ** 024" 0.05" 047" 0.72" 0.00 ns
Season x Crop x Genotype 80 1.87" 239" 3.03" 249" 23.34" 2.40 ns
Season x Crop x Genotype, ... 2 121" 3.03" 6.10" 0.77" 40.79" 4.17 ns
Season x Crop x Genotype,, .. . 24 1.69™ 2.87" 226" 2.58" 33.74" 1.88 ns
Season x Crop x Genotype, . 53 271" 295" 423" 321" 33437 3.29 ns
Sesson x Crop x Genotype, . 1 0.70™ 031" 236" 1.54" 3321° 1.46 ns
Block within replication crop and season 96  2.16 ** 6.85 ** 7.63 ** 4.87 ** 81.23 ** 5.93 **
Pooled error 523 1.39 2.03 2.81 2.65 25.12 2.25
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Sources of variation d.f. Mean Squares
SYLD LFNO LFWD LFLN LFMOD SAREA
Environments 3 648.92 ** 356.47 ** 55.76 ** 28,664.80 ** 1,155.12 ** 0.008499 **
Seasons 1 23128" 130" 4,93 ** 9,111.17 ** 2,039.65 ** 0.000160 *
Crops 1 1,710.42 ** 663.07 ** 162.19 ** 69,071.37 ** 679.31 ** 0.024711 **
Season x Crop 1 5.06" 405.05 ** 0.17" 7,811.87 ** 746.39 ** 0.000625 **
Replications within environment 8 54.66 ** 12.89 ** 0.15" 169.33 * 9.77" 0.000022 ™
Genotypes 80  76.77 ** 4,62 ** 6.00 ** 955.68 ** 367.29 ** 0.000397 **
Among groups 2 156,71 ** 13.49 ** 10.89 ** 2,255.76 ** 1,402.55 ** 0.001298 **
Among parents 24 75.00 ** 7.76 ** 14.47 ** 881.26 ** 792.21 ** 0.000902 **
Among progenies 53 89.27 ** 3.67 * 3.17 ** 1,196.80 ** 219.87 ** 0.000228 **
Parents vs progenies 1 576" 19.01 ** 13.76 ** 11.47" 2,738.11 ** 0.001021 **
Environments x Genotypes 240 16.04" 155" 0.28 ** 116.18 ** 20.17 ** 0.000029 **
Environment x Genotype,,,. . 6 34.95" 123" 0.16" 106.17™ 2530 * 0.000065 **
Environment x Genotype,,. .. 72 16.43" 197" 0.40 ** 135.06 ** 32.16 ** 0.000047 **
Environment x Genotype,,,, .. 159 18.46 ™ 178" 0.27 ** 138.74 ** 19.29 ** 0.000024 **
Environment x Genotype, ... .. vozenes 3 23.38" 177" 0.17" 1" 49.41 ** 0.000084 **
Season x Genotype 80 13.72" 1.58" 0.19 * 119.86 ** 25.02 ** 0.000019 *
Season X Genotype,.. ... ouns 2 31.40" 0.63" 0.07™ 127.30™ 4142 * 0.000006"™
Sesson x Genotype,, ... 24 10.46 ™ 172" 015" 136.13 ** 35.66 ** 0.000019
Season x Genotype 53 18.59 " 1.66™" 0.23 ** 131.13 ** 24.30 ** 0.000018 ™

‘among progenies
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Sources of variation d.f. Mean Squares
SYLD LFNO LFWD LFLN LFMOD SAREA
Season X Genotype,, .. .« mogenis 1 36.24™ 071" 0.08 " 15833 ™ 82.30 ** 0.000002 ™
Crop x Genotype 80 21.48" 1.66" 0.42 ** 153.4] ** 21.93 ** 0.000047 **
Crop x Genotype,,... ... 2 12.03 " 0.62" 029" 139.20 ™ 271" 0.000173 **
Crop x Genotype,, . 24 30.11" 2.00" 0.84 ** 211.08" 45.55 ** 0.000095 **
Crop x Genotype,,.. ... 53 20.71" 226" 0.29 ** 187.20 ** 17.20 * 0.000031 **
Crop X Genotype,, ...« ocenis 1 1.56 " 0.03" 042" 95.40 ™ 2.94" 0.000219 **
Season x Crop x Genotype 80 12.90" 142" 0.22 ** 7527" 13.56 " 0.000021 *
Season x Crop x Genotype, ... 2 61.43 * 245" 0.11" 52.02" 31.78" 0.000017 ™
Season x Crop x Genotype,, .. . 24 872" 218" 0.21* 57.98 " 1529" 0.000025 *
Season x Crop x Genotype, . 53 16.07™ 142" 0.29 ** 97.87" 16.38 * 0.000024 **
Sesson x Crop x Genotype, . 1 32.33" 457" 0.01" 79.56 " 62.98 * 0.000032 ™
Block within replication crop and season 96  19.20 ** 2.24 ** 0.12 ** 67.82 * 10.52 ** 0.000013 **
Pooled error 523 7.08 1.45 0.06 48.99 6.11 0.000007
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Sources of variation d.f. Mean Squares
PAREA LAI INTLN INTNO
Environments 3 0.2643 ** 68.43 ** 568.84 ** 411.58 **
Seasons 1 0.0428 ™ 119.61 ** 1,584.32 ** 402.57 **
Crops 1 0.1206 ** 13.31 * 121.14 ** 823.69 **
Season x Crop 1 0.6296 ** 72.37 ** 1.07" 8.74"
Replications within environment 8 0.0099 ** 2.11 ** 4.40 ** 27.28 *
Genotypes 80  0.0230 ** 5.94 ** 2.58 ** 20.88 **
Among groups 2 0.1522 ** 039" 0.74 " 202"
Among parents 24 0.0441 ** 10.67 ** 3.09 ** 24,80 **
Among progenies 53 0.0138 ** 4.83 ** 3.55 ** 22.70 **
Parents vs progenies 1 0.1499 ** 0.44" 0.75" 23.83"
Environments x Genotypes 240 0.0034 " 1.50 ** 139" 559"
Environment x Genotype,,,. . 6 0.0055 ™ 157" 115" 3.98"
Environment x Genotype,,. .. 72 0.0038 ™ 1.91 ** 123" 520"
Environment x Genotype,,,,... . 159 0.0035 ™ 1.64 ** 171" 6.81"
Environment X Genotype, ... .. vozenes 3 0.0060 3.00 ** 2.06" 2.06"
Season x Genotype 80 0.0027" 1.36 ** 136" 3.76 ™
Season X Genotype,.. ... ouns 2 0.0002 ™ 0.26" 114" 324"
Sesson x Genotype,, ... 24 0.0022 ™ 1.85 ** 119" 324"
Season x Genotype 53 0.0029 ™ 1.37 ** 1.49™ 544"

‘among progenies

96
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Sources of variation d.f. Mean Squares
PAREA LAI INTLN INTNO
Season X Genotype,, .. .« mogenis 1 0.0002 ™ 012" 225" 5.88"
Crop x Genotype 80  0.0041 * 2.06 ** 165" 9.02"
Crop x Genotype, ... ..o 2 0.0130 * 0.02™ 145" 554"
Crop x Genotype, . 24 0.0053 * 2.25 ** 122" 9.26"
Crop x Genotype,,.. ... 53 0.0043 * 2.54 ** 2.44 * 1047 ™
Crop X Genotype,, ...« ocenis 1 0.0116 * 0.02" 228" 10.58 "
Season x Crop x Genotype 80  0.0034" 1.06 * 1.15" 401"
Season x Crop x Genotype, ... 2 0.0032 " 4.44 ** 0.85" 3.16"
Season x Crop x Genotype,, .. . 24 0.0037 ™ 1.64 ** 128" 3.09"
Season x Crop x Genotype,, 53 0.0033™ 1.00™ 120" 453"
Sesson x Crop x Genotype, . 1 0.0062 ™ 8.85 ** 1.65" 3.60"
Block within replication crop and season 96  0.0029 ** 873 55 1.44 ** 10.42 **
Pooled error 523 0.0014 0.45 0.63 3.63
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MINNUING 49 Aduszandanduius ludnyuznanandos (CYLD) ANNE1Id

Y
(STKLN) 1durugudna1ad1 (STKDIA) ¥niing1 (STKWT) $1uaudn
Y v
(STKNO) Anue111d94 INTLN) $111u1)809 ANTNO) tazawtinun 1y

(LAD)

dnyae  STKLN STKDIA STKWT STKNO INTLN  INTNO LAI
CYLD 0.555 %% -0.435 %% -0258* 0723 **  0.547 **  0.405**  0.635 **
STKLN -0.428 **  -0.057™ 0356 ** 0759 **  0.763 **  0.296 **
STKDIA 0.867 ** -0.803 ** -0.208 ** -0.238*  -0.388 **
STKWT -0.756 ** -0.022"  0.118"  -0.298 **
STKNO 0.330 **  0.168"  0.542 **
INTLN 0.410 **  0.242 *
INTNO 0.212"




99

MSNUINT 50 Adulszansanduius ludnyazartinunly LAD 11910 (LENO)

Y 1
aunely (LFWD) anuenalu (LFLN) daduly (LEMOD) #unlu

1087 (SAREA) ttaziunluaodu (PAREA)

ANy LFNO LFWD LFLN LFMOD SAREA PAREA
LAI 0.061™  -0203" 0.249 * 0.292 ** -0.120"™ -0.072 "™

LFNO 0352 %%  -0.103™  -0.389 ** 0.297 ** 0.632 **
LFWD 0.133™  -0.903 ** 0.958 ** 0.911 **
LFLN 0.205™ 0.401 ** 0.265 *

LFMOD -0.773 ¥+ -0.764 **
SAREA 0.920 **

1 1 o a v o @ 1 1 a 4
m‘a‘nmmnﬁ 51 mdulseanFanduiusluansuza lna (POL) My (BRIX) LaznINy

V3gNT (PUR)
ANHUE BRIX PUR FIBER
POL 0.942 ** 0.834 ** -0.118"
BRIX 0.616 ** 0.005 "™
PUR -0.261 *
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MINNUING 52 AduilszanSanduiius ludnyaznananiiiaia (SYLD) Hananooe

(CYLD) uaza1 Ina (POL)

ANy CYLD POL
SYLD 0.869 ** 0.390 **
CYLD -0.090 ™
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