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Extended Abstract

Introduction and Objective: Alfalfa (Medicago sativa L.), as the "queen of forage plants", is the
most important fodder plant all over the world, including Iran. One of the common methods in
alfalfa breeding is the improvement of synthetic verities. Numerous research activities for
breeding and cultivation of alfalfa have been done in Iran, but so far only two improved
populations have been introduced. This research was done to introduce the first synthetic variety
of alfalfa using alfalfa-rich germplasm.

Materials and Methods: For evaluation of the general combining ability of Azarbaijan alfalfa
ecotypes with polycross test and selection of synthetic variety parents, 30 native ecotypes were
collected from the Azarbaijan region, and polycross nurseries were conducted in East Azarbaijan
Agricultural and Natural Resources Research and Education Center, AREEO, Tabriz, Iran. The
30 half-sib families resulting from polycross nurseries were planted individually in pots and 30-
day old seedlings were transplanted to the field and various traits were measured for 3 years.
Based on 30 half-sib family's evaluation, 11 ecotypes were selected as parents for synthetic
variety. The selected superior ecotypes were polycrossed under controlled conditions and the
synthetic variety was produced. The synthetic cultivar was evaluated in several projects and
several locations over several years along with parental ecotypes and control cultivars.

Results: Statistical analyses showed significant differences among alfalfa half-sib families and it
is possible to select parents. The narrow sense heritability values of fresh and dry forage yield,
plant height, and ratios of the fresh and dry weight of leaves to the fresh and dry weight of stem
were estimated as 51%, 50%, 46%, 11%, and 19% respectively. According to the ability of the
general combination of ecotypes and especially based on fresh and dry forage yield, the top eleven
ecotypes were selected for synthetic seed production. Considering 30% selection intensity, the
expected genetic gain response for fresh and dry forage yield was calculated as 3.2 and 1.58 tons,
respectively, which was expected to be 18% and 17.5% for fresh and dry forage yield,
respectively. The ratios of fresh and dry weight of leaves to fresh and dry weight of stem showed
low narrow sense heritability, so the expected genetic gain responses for them were very low.
Conclusion: Based on the results of several studies, the average yield of fresh and dry forage
yield of the synthetic variety was 38609 and 10231 (Kg/ha), respectively. The superiority of this
variety for fresh and dry forage yield in comparison with control cultivar was about 22%. The
results of several research projects showed that the improved modified synthetic variety has the
necessary superiority to be introduced as a new agricultural variety to the farmers for widespread
cultivation and introduced and it was introduced as the first synthetic variety named Nafis.
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4.5x10”ns 4.7x10”ns 328.3%* 97.0%* 398.1%* 2 Replication (R)
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2.0x10"ns 1.2x10*ns 86.9%* 37.7%% 153.8%* 4 Half- sib Family x Year
2.6x10** 1.6x10%* 7.3%* 1.4%* 5.7%* 58 RxY
9.0x10° 9.1x10° 3.4 0.7 3.1 116 Error 2 (RXFXY)
11.6 133 10.7 12.1 14.1 Coefficient of variation (%)

ns and **: no significant and significant at P < 0.01, respectively.

Sriae S 5 cablB gl ng oedlls a8 aialy s wsss S
a glie U sla ol e pdlly (K> 4 Cowd
A5 51 bbo 3 5 Blgyud oo jho gh (3o ] Ol
S Sl g w)S 8 Sy ey ) 5 3Slee
M dnols (1Sl b op Sl i J8ls Ll oges
g 1Al Sid g g oSl Smed (lise (bl
i) e Lo slaodlgls cplply gl sine b
0lgld eges uS y Cubll Wdg iy 5 Sid 5 Sles
Suid g 53 )Slee Jlai 5l 8,5 )18 eajles 45, )3 oS (5L
o bl 1 sl GY] p)SolS Ve g FYe e

SeySlas i 5l 5 caieSTonjl b ol cuwsgST VY
s S 5 B & b Jain yio 53 55 i) 5
2 &S 351 lypus s Ll L 5 wizils I3 glis)
88 8 om0l gy 10 B sl CuigST g prdjled A
b opcdls jo dBle 4 Sy s Cus b dSlas  Sugon
I r sbews! palple o opb Jy sbine Sis
Cdllan 3,Skoe 5 3] 5 (sloeiss] b S Clio Lblod
L 5l gy lacwiss] ool ay 31 sl elS
sboas) 3 Lhoyd 5 39> (M (UL bl ooman 5 Shos
MBS 8 38 o Sl 5l 5
2 oS b el edlainl p pwe (goumie @l S
hlSen 5 15l 35 de3s ilize lS Mol
slcwiss 5l slacgexe (Smolikova et al., 1991)
D303 518 (2bj)l )90 (S g (oS Cio ¥Y L3 1) a5y
@l gejl 35 Sl Wl S wlp ) Ggi WY
Lol Qbal 5 (egas a5 B 3pgly sl IS
I Beasgss (n iy g €8)5 )3 odlatl 3)90 Sttt iyl
3y 5 4l 5 dbsle A5 (Sl ogns a5 CallB
O ol (el la)ls gl calio udhy )5 Gl 4
9> (Vachunova et al., 1992) -l,ISen g lsg55nls 0505 )5
A ) dosg ISR g Ve ) JSitie (lS (s geme
L Gde &y g dalals (piin (0 a5 Jadgle o Sloe Glaw
@ S |y odlgls g 9 033 518 (bl 3y90 Jlo
O903) 33 48 153905 )35 Laws (L3905 asudie Anls 4l g
Pedie Job e wmi giin Gl LGSy
Goslaes b (Halgic ef al., 1992) o))San 5 SVl

TN Jlean o )3 )b me g 55 gre e F* 4 NS

oz 9 0Sles P> 4yjo > (Dudley, 1963) Jsb
%;Q:blééc;ég?)@%)as)ﬂ&sbw)‘m
oy ol jsine Lol Jl gl sl (o928 9 (090
(Dudley et al., 1969) ||, Kan o Jol> (5,50 Bai>s p
290 a8l Jb> By 5l (So e 4y o1y (SF il
oslly U5l biine sdjslyy o woly )8 adllas
— lg pb)lesS 5 (sages cuS 5 Cebl Guil)ly (S5
53 5 Jsl ez w23y (bl 0 Shes Slao gl gl
iS5 B by oges IS osml 5 el 45
e o 98 Bdne Slis [l S gn sl popad
dy50 a5 035l gl wuwl 039y O g5 islzél 31 A
5 5 SLoS 7N S b il o Sles sl | el

3Slas Cino slp (a8L Pbs &35 45 (Hill Jr, 1983)
o Ojbe 4 b dolil Guibyly a8 oy lis 4y g
daly Slao 3l (g)las 9 3,8des gl (ogas S 5 ol
Gl s gimo
Hill Jr et al.,) adgle 5)Sac b dlajly j3 adg
1972; Singh, 1978; Song & Walton, 1974;
Song & Walton, ),% »,Sdee (Sumberg et al., 1983

{Frakes et al., 1961; Perry, 1987) a4 ¢las,l (1974
alw dluss 5 Jobo (Hill Jr et al., 1972) ol saze A,
Sl eses speaS s cubl (Frakes et al., 1961)
@l ol sl o35 (IS bdne g Sere (popad
P e slaghy) (xS g o amd e ol
5 oY I8l el Cudbge Wloe (talBl i)y
i o8y 4 B | (Al Lawati ef al., 2010) ) San
S 23 (5 (ogad g oges oS 5 Sl ol g
o5o5 S § bl (ol (glany e ddgle 5 Slas 5
D) 86 pogad oS 5 Cubl ply g 5l i
Sndy oS bl Gl 30l sl 5 Gk nl 5
J b lalls S jn 5eSke M| ¢ opes
9 &)l aSiid 3 )Slas o 3 Soe wlio gl S5 650k
25 bV Jo2) A8 drslre Bl ()5 & S (g Canesd
b ) dl & S G S Yo sl (Niran 4
@ (ATA) Sis by o & Sy jg Camd b 5
s lis (Annicchiarico, 2006) yuiw Cuenl Ll
¥ Jgse jao p &S Slaedlgls il S5 Jois 0 Sis


http://dx.doi.org/10.61186/jcb.15.47.30
http://jcb.sanru.ac.ir/article-1-1403-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.61186/jcb.15.47.30 ]

Y5

21 36 g 0305 33lo pualpliase BBy WS Jgw) s te

g St 15y S gli)l Yl 5l .c8)S )8 Jiws 09,5
09)5 3 9 il |y gy gl (i S 08 u5S]
(0 Jglix) 285 )18 S yde

ahio 0 Jow Wl L axig g el awlic
S0l Gl s

Jbo sl (b Jols slaodly Sye by @i
OEed g ooy e el o oS A ol il
@ gyl g pedgle 3 Slee Clin a1 Gialojl sl Jl
52y Pine SNS a0 )3 S 5 0 Sl o )3 sy
Moiginerd o) xJlo g Soby xJlo Jilize @Il Jg 30>
2 SIS YOVAD) jadgle 5 Soe (1S0ke (p il 9 391
S92 Seltiow 03 41 Bl (o Bl A7) g li)l g (S
[l osis &l Jolis)

F5 G > Seiw o) (ot

)].)uJuw L@id)'{pls)‘*{m » P)§9l:§\".\°.. 9“;\:"){‘)-.’
o8y 3l e JAYA gl S p8 ) yadgle 3 Slas 4 34
St 18y 9 ald o) i)l (Jlo plon 3 g sals
3Slas gyl gixo yob 4 Jald 1B, A Canns Sitiw 3,

Wy e SO St 9 38L5 18 o opl 52
ya 9;'/\ 9 J.».]y 4991.9 .))Slo.c )‘.}'S\Q )0 P;Ql:‘.s\\c“' 9
s Slthas 63 (652 p> Jlo )3 il i) yza oo
W8y SFp g PV ddgle 3Skee i 5l aals o) 4
coor Jlo 93 3 gl Jlas jlanld o8 4y Cons S
S eggeme P Joi2) 390 203 VPl g ol Loy
A Gy (dore dald o8, 4y Cund 0l Mgl im0
Do) 4 & woig ¥ oV Ly (Ul sladit)ly 3550 )
2 LT o)l 3gmg aelite U315 wlons Mol Lol S L
22l 4y G ¥ liawn yy otk g & 9 gyl iy S
TAOIE yiy 5 Sdas Jlas 5l g ZAMY s 03k 3, Shos ,as 5]
9 PNV i ¥ Ly 3090 03 i ol 9 ol i
P gy g 5 0,Sles Jlas 5l anyly 93 ol Ll VALY
Petkova &) aitwd 5y dald dnly 4 Cawd
.(Mirchev, 1994

o1 gl il 93 witdlys olS (Mol g 032
(DukiC, 1992) L_iSb WY uﬁ)&c 1) "L».J'9L.u%" 9 "U){:ﬁ”
Cdio (cagas S 5 CablB oyl g (S0 g5 adlllas (o
g3 o3l S b (1903 jl @oisn i WY 53 5k Mg
Jlo ¥ (b sl sl 5 i >,Slas 55 51 2l i 5
oses oS 5 bl il b oy plgis 4 5 pasede
(Valizadeh et al., 2011) | ,Ken 5 0315 Jg 3,5 820
ol 3 9 enp ) byl dilaie gy g cpa
W S s Ggajl polaly 3 GuigS1 Y Gl b
OsSke 0k (sloael 4 dr g L dinges pludl Sz ),
oyad §pdy Cilyg Glie 035 diloe pogad cpds
SEe g dble J\J:sw'? & Sy SS9 adle
9 s (¥ Jgin) 3,5 dyslp Z0R g W b7 Y
4 Sy Caws (g pdy cilyg (Julier er al., 2000) ) )\Son
I iy |y aig gl g dBlu dlus cdole 5,Slos cdBlu
L2505 iyl do pd ¥ 5 OY FA
O 4 Ewl (S i 9 9)9]

sl 5y90 gy lie AYe s b i3S Jlosl b
Aol o5 VOA o YIY Cuipay Sis g 5 0,Skes 4l p
339 a3b JS ke 4 s LWV Sis > Sles
SphSily (o9 B 4 g L (Y o) 2l wdh
G Sy SdSojy g Bl Sujy 4 Sp poiy olie
sl Bllas 355 lio ol Gl oliee Bl SS9
4 Sp SEBojy srhchy 0 g Cwl 85 sl
Bl Fojg 4 Syp Fojs ply 93 290 > Ble Suis )
ol 00 3l 90 2905 4] Zusly doyd 9 033l )30 1V el
9 1SS ol 15 Sutuw o8, (2L, b
o

Ligspo 51 48 315 L5 Wnosls 8 yo il ly 43356 gl
me do S Jleis] pdaw 50 o g cadoST Ko o
2 ) s ey b ol b s blie il g cul

S P iy Oleke g 3508 Mg 1) adgle 5 Sloe


http://dx.doi.org/10.61186/jcb.15.47.30
http://jcb.sanru.ac.ir/article-1-1403-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.61186/jcb.15.47.30 ]

v

212U g 03l) B3lo pnlplieses (b5 SST Jgu) Bt (s

VY 50l /FV o)l [amd sl Sl /slj oblS oMol asliings,

039 Cums g gy gl )] (Sis dbgle 5 Slos (Fabgle 5 Sloe wlio ¢l (S sloodlgl oges oS 5 Cllll g (Sle -V Jou

S by dblo 4 Sy

Table 2. The means and the general combination of 30 half- sib families for fresh forage yield, dry forage yield, plant
height and leaf dry weight to shoot dry weight

P ale 4 Sy s Cons [ y) S ddgle 5,Slos 1y) y adgle 3 Slas
s el (3o lo) g2 £lis)| (Hbs oalals (s olals
Dry weight of leaves/Dry odlgls Plant height (cm) odlgls Dry forage yield 5) ] Fresh forage yield ?j ]
weight of stems b b (tons’ha) &5 (tons/%a) 5L
S5 s Half:sib <ok Halfsib <ol Half- ol Hatf-
Confblmng oSl family Sy Ok family S5 Ok family g oSl family

ability Mean Combining ~ Mean Combining Mean Combining ~ Mean

ability ability ability

0.026 0.46 7 7.53 80.59 7 341 12.43 7 6.68 24.82 7
0.021 0.46 21 4.16 77.22 30 2.23 11.24 30 4.50 22.65 30
0.005 0.46 22 3.77 76.83 29 1.92 10.93 29 3.87 22.02 29
0.001 0.44 13 331 76.37 3 1.71 10.73 3 3.46 21.61 3
0.001 0.44 2 2.82 75.88 23 1.56 10.57 21 3.15 21.29 21
0.001 0.44 10 2.73 75.79 22 1.45 10.46 23 2.93 21.07 23
0.001 0.44 11 2.64 75.70 21 1.34 10.35 5 2.70 20.85 5
0.001 0.44 16 245 75.51 5 1.27 10.28 22 2.56 20.70 22
0.001 0.44 20 1.87 74.93 25 0.88 9.89 25 1.78 19.92 25
0.000 0.43 6 1.24 74.30 13 0.83 9.84 27 1.66 19.81 27
0.000 0.43 17 1.01 74.07 12 0.54 9.55 13 1.09 19.24 13
0.000 0.43 25 0.94 74.00 27 0.07 9.08 12 0.41 18.56 12
-0.001 0.43 5 -0.15 72.91 10 -0.14 8.87 10 -0.28 17.86 10
-0.01 0.43 8 -0.49 72.57 16 -0.34 8.67 2 -0.65 17.50 8
-0.002 0.43 3 -0.58 72.48 8 -0.35 8.66 8 -0.70 17.45 2
-0.002 0.43 23 -0.67 72.39 9 -0.52 8.50 9 -1.05 17.10 9
-0.002 0.43 26 -1.11 71.94 11 -0.56 8.45 1 -1.14 17.01 1
-0.002 0.43 27 -1.65 71.41 20 -0.59 8.42 16 -1.20 16.94 16
-0.002 0.43 30 -1.66 71.40 6 -0.70 8.31 11 -1.42 16.73 11
-0.003 0.43 9 -1.91 71.15 1 -0.87 8.14 6 -1.77 16.38 6
-0.003 0.43 12 -1.95 71.11 2 -0.93 8.08 20 -1.89 16.26 20
-0.003 0.43 19 -1.95 71.11 18 -1.15 7.87 18 -2.32 15.83 19
-0.003 0.43 29 -2.06 71.00 15 -1.15 7.87 19 -2.32 15.83 18
-0.004 0.43 1 -2.17 70.89 4 -1.17 7.84 15 -2.36 15.78 15
-0.004 0.43 24 -2.59 70.47 14 -1.27 7.74 4 -2.58 15.57 4
-0.005 0.43 14 -2.64 70.42 24 -1.34 7.67 26 -2.71 15.43 26
-0.006 0.43 15 -2.81 70.25 26 -1.36 7.65 24 -2.75 15.40 24
-0.007 0.43 18 -2.91 70.14 28 -1.41 7.61 28 -2.85 15.30 28
-0.010 0.42 28 -3.25 69.81 19 -1.47 7.54 14 -2.97 15.18 14
-0.016 0.42 4 -3.95 69.11 17 -1.91 7.10 17 -3.86 14.29 17
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Table 3. Narrow sense heritability and additive variance for different alfalfa traits

Sy Sl 59 148l Sid 3s Sy poje la8le iy5e Go il S adgls 3,5 5 ddgle > Slos
Dry weight of leaves/Dry weight ~ Fresh weight of leaves/Fresh Plant Dry forage vield Fresh forage
of stems weight of stems height Y gey yield
)
19 11 46 50 51 oy
Narrow sense
heritability (%)
ol il
0.0000156 0.00007 21.04 4.52 18.48 Additive

variance
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Table 4. The expected gain based on half- sib progeny selection for alfalfa traits with 30% intensity

[l s 59

[48Ls 5559

Slo) &gy glis)l el i 1) 5 adgle > Slas
c e . «” 2 &) [ op) Kis adgle > Slas (Sapd
Sy J%T‘w% ‘-;)fﬁoff . (520 ) (l;sik (iSa
Dry weight o Fresh weight o : J :
leaves/Dry weight of leaves/Fresh P lalztcgle)lght Dry forage yield (tons/ha) F res}&g@%z)yleld
stems weight of stems
oly e
0.0063 0.0033 3.86 1.58 3.2 Expectfffgerfe{;
gain response
4 Comd Frly oy
() I8 oSke
1.4 0.68 5 17.5 18 Responses relative to

the total average(/.)
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Table 5. Alfalfa synthetic variety and ecotypes dry forage yield and plant heigh means in Malekan and Tikmahdash

stations in 2013-2015

Ol
Mean eS|
(oo (ko) wgy glas)| (HbSa /)5 0lS) S adgle 5 Slos Ecotype
Plant height (cm) Dry forage yield (kg/ha)
49bc 8550b Leghlan
50bc 8669b Sivan
56b 8890b Sattelou
44c 8429bc Gharababa
48bc 7596¢ Baftan
51bc 7188cd Ilanjough
49bc 8410bc Kkaje
55b 9399b Dizaj-Safarali
52bc 8611b Joshin
49bc 7009d Alhord
63a 9442b Ghara-Yonje
65a 11224a Synnthetic
50bc 7299¢ Check
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Table 6. The means of alfalfa synthetic variety and check ecotype for fresh forage yield and plant height in Tabriz

plain
; . 5
Jlats! s o lol gl o> Variety o Jo
Probability level t ;‘rfcfg;f:gcgi S =l Trait Year
Synthetic Check
0.008 7.77 1166 77 66 (20 (o) B2 85
Plant height (cm) 2012
0.015 224 +15.1 30400 26400 (L2 53 £)SskS) iz w3 dgle 3 ,Slos
Total forage yield for 3 cuts (kg/ha)
0.05 2.07 +16.1 79 68 (o i) gy glis)
. e le . ; 2013
0.05 2.09 +22.8 14000 11400 (S 52 2ok (i S 5 ddsle 3 Slos

Forage yield for one cut (kg/ha)

sl 00 dpunlie Voo )3l 18 Hlude 4y Sitiw 1) Cato Hlaio Cad o pd ol 53 )b 5 olds Ao y> o+
+: The difference percentage is calculated by the product of the ratio of the trait value of the synthetic variety to the value of the control variety in 100.

9 M0y T Ny el ly (Se8) i (e Liagh
cwisloil cpl j3 g edd i e Bl dw 9>
©8) 2 g IS 0jg 4 S 0jg dopd Chio ke (piomed
S S &S 29 0o yd OF/0 5 FY (sl pay Sttt g ol
o o) a5 0L 8 4 s S o 3o 551
@ &g o) (pSSle .ol dbgle cutS g (S1)55dos e
5 Saiuw By 53 (DA Loy 03) Adgle cuilyy i
b b pxe BT oS dgy yio Sl Yo g YA i ey sl
P9d O > EW)l (1SSle o8 93y y3 Wl LS S
22 > Suid ool Glie 5i0le 1 pow 9 Jol 2 Sy
Ol DS 5l gy 3590 08y 93 9 392 10y VEID plys 085 9

Al S0 b S e b

I (65 2o
OSbo 905 ol 1y 08y (pl (65 dusiio lilejl gl
55 4 P et By Kb sl g ebgle 3 Slac
L3 13, 3,Sles 5 ,iSa o ) p,SelS VAVYY 5 YASHQ
SrpdS A S )0 p,SlS AYYY 4 YIOAY i iy 50
108) 3o & Capnd St g Fadgle 3 )Slas jlai 5l 03 ()l
Sy ool Lol o 13 Wil o o8y ol AB AVY g0 sals
Oev 5l i 0 &S0l & dagi b )5 S Jdinme Sy g
Sxdpe Sciss] HoiS slag sy | iSe i
ol bl )5 Wlgi oo i) cnl nlple g cutS
532 55 5 0l sl S g 5 5 oolizel 3,90 35 e

Ll 00 31, Y

adbin 40 Jow WLl L asdigy Sliiw o8, dwwlio
U1y bny

oby &S 39 jadgle p)SoLS YYEVA 4 YA Cui e
2 ab Gl g doyd WY dald 68, 4 Cowd S

St g 20L5 o3, yitbgle 3,Skac gyaina 365 A0 Lo
08) S50 &S g padsle p 5SS VAT 5 TYVFA oy
Jlo 50 .ol &) 0o pd V8 4 sald o8, 4 Cans S
3,8 es fooome g b Cubldy p dw )d pB) 90y WVAS
YAVIA o YYYAR oipidy Syt 5 aald o3, jadsle
Cupnds Sltiow 88) S50 jl S 45 09 )8 53 )5l
dy90 Jlo duw y 40 g doyd VA e 4 bl o8y 4

Eoomme pd Cubl b pxe Wold oy S s o
AN o ity St 5 4L o5y Lo dus dgle 3,Slae
dw Egotxe )0 &S W3S W pgddgle 5,55l VIAAMY 4
e il sald 08y &) Cond Sittin o5 oy Sl
3,80as 1Sk b LS 50 dop VY gadgle W]g
YAS A 5 VVOM Cipey St g dald 18, padele
28 IS it aoliy b 3yl LS a0 p SlS
SlacwsS] (oges pd S5 Clbl s 0fgn 52
Jleel b S b ggel sl J) ool adhaie 4559
4 Cond Tl 50 Gl Glpe Y 03 L S
TN ity S g 3 Slas (ly Caner U5 5:55ke
Ol 9 Omimmed b osalie Aoy VY 390 Jg 39: VD 4


http://dx.doi.org/10.61186/jcb.15.47.30
http://jcb.sanru.ac.ir/article-1-1403-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-27 |

[ DOI: 10.61186/jcb.15.47.30 ]

Bl 2U g 03l) Bolo palplieses (b5 (SlST Jgu) S5t (s
e VEY 5oL IEY oles /ma b Jlo /ely; lalS oMol asliimg s

" " St a5y ) Sheogad Y Jpio
Table 7. Characteristics of "Nafis" alfalfa synthetic variety

e Mo St o) io b Sh
Check "Nafis" synthetic variety Trait
31589 38609 (ke 55 p)55kS) 5 adole 5 )Slos
Fresh forage yield (kg/ha)

8371 10231 (LS yd p,55kS) Siid odlo 3 Slas
Dry forage yield (kg/ha0

Lo Olo) g gl

70 78 (e 8 2 EW)
Plant height(cm)

18.17 234 PB (g do)d

Crude Prtein (%)
Sis oolo puin CulilB o)

26.7 322 Lo
Dry matter digestibility percentage (DMD)
13.6 15.6 ok (o0 (9 (Joow 0)lg2d Ao )
Acid detergent fiber (ADF)
46.7 50.9 ol 8)lgsd Aoy
Natural detergent fiber (NDF)
0.435 0.545 5l 3 G5 4 S g e
Fresh weight of leaves/Fresh weight of stems
0.390 0.474 St clo > &gy & S (559 Cupm
Dry weight of leaves/Dry weight of stems
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