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Table 1. Some characteristics of studied genotypes

a0 R Catagory Cauaib Origin e

No. Genotype
1 KFA1 Cold region S s East Azarbaijan B ol sl
2 KFA3 Cold region S o East Azarbaijan o olmlsl
3 KFA5 Cold region S s g Hamedan RS
4 KFAG Cold region S o East Azarbaijan S ol
5 KFA9 Cold region S e o Chaharmahal-e-Bakhtiyari ol s Sl
6 KFA1ll Cold region S o West Azarbaijan i o3l
7 KFA14 Cold region S e West Azarbaijan o ol
8 KFA13 Cold region S o West Azarbaijan i o3l
9 KFA16 Cold region S e o Hamedan RIS
10 KFAL7 Cold region S o Hamedan Slaes
11 Bami Warm region S s S Kerman ol s
12 Yazdi Warm region S £ Yazd 35
13 Bami x Nikshahri Warm region S S Kerman- Baluchestan s b ol S
14 Bami x Yazdi Warm region S £ Kerman-Yazd sp—ob S
15 Ravandi Cold region S i o Qazvin Y
16 Siriver Foreign cultivar e ey Australia (WIS
17 Mesa sersa Foreign cultivar ES ERpC) USA )
18 Kisverdai Foreign cultivar e ey Hungary R\ CO PN
19 Diablo verde Foreign cultivar ES ERpC) USA )
20 Sequel Foreign cultivar PR ER Australia (WIS
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Table 2. Analysis of variance of the studied traits during two years based on split plot in time design

S.0.V. et ol a s Slayo Slo MS
sl s gl Wl s Sas Kz ad e s Shas S n s K IO ol
DF  (mgl) O s )5 LS s ) Falia Sasslen Suphe
Plant Fresh Forage Dry Forage Leaf to Stem Leafto Stem Leaf Area
Height(cm)  Yield (th'}) Yield (th') Ratio(Fresh)  Ratio(Dry) Index
Replication (R) K 2 189.5 533.5 25.1 0.036 0.017 1.75
Genotype (G) s 19 33.1m™ 44.7" 2.8 0.020™ 0.016™ 0.10"™
GxR JSXews 5 38 195 20.5 0.8 0.007 0.005 0.08
Year (Y) Ju 1 5478.3™ 8217.5" 266.3" 0.094" 0.021" 0.02"
GxY NS (W 19 14.6™ 22,71 1.1m 0.006 ™ 0.005m 0.08m
YearxR L% 2 16.3™ 237.2" 7.9 0.002 0.002" 0.32"
Error > 38 12.4 18.9 0.8 0.007 0.005 0.07
C.V. (%) R 5.08 12.14 10.74 9.84 8.73 15.29

Aoy 50 el Jm’\ch.,,)a)h@“%}:@**,* Ol fre sl pae =NS
ns=non-significat difference; * and ** significant difference in 5 and 1% probability level, respectively.

Jlo 33 b s 2050 B 55 Slio (ke aulis ¥ Jsux
Table 3. Genotype mean Comparisons for studied traits over two years

55 < gl F 4gle 5 Sae Sis wsle 5 Sas S p s S p s o2l
(o 5l O s o) LS s o) sl Ses sl 4 S e

Genotype Plant Heigh Fresh Forage Dry Forage Leaf to Stem Leaf to Stem Leaf Area
t(cm) Yield(t h't) Yield(t ht) Ratio(Fresh) Ratio(Dry) Index
KFAl 69.4 36.4 ab 8.64 abcd 0.84 ab 0.82 abcd 1.66
KFA3 70.0 38.39 ab 8.81 abcd 0.78b 0.79 abcd 1.66
KFA5 67.9 35.91 ab 8.44 abcd 0.78b 0.76 bed 1.67
KFA6 68.9 37.17 ab 8.77 abcd 0.84 ab 0.77 bed 1.77
KFA9 68.2 33.79 ab 8.22 abcd 0.85ab 0.81 abcd 1.63
KFAll 68.8 35.46 ab 8.26 abcd 0.86 ab 0.79 abcd 1.75
KFAl4 70.9 32.78 ab 7.68 bed 0.82 ab 0.79 abcd 1.62
KFA13 67.3 32.82 ab 7.66 bed 0.84 ab 0.81 abcd 1.84
KFA16 70.9 35.38 ab 8.37 abcd 0.77b 0.72d 1.89
KFAL17 73.2 39.15 ab 9.16 abc 0.80b 0.74 cd 191
Bami 70.2 36.54 ab 8.72 abcd 0.92 ab 0.87 abc 1.69
Yazdi 717 38.42 ab 8.6 abcd 0.86 ab 0.84 abcd 1.97
Bami x Nikshahri 72.3 35.65 ab 8.27 abcd 0.92 ab 0.88 abc 1.74
Bami x Yazdi 72.7 41.99a 9.75a 0.87 ab 0.78 abcd 1.93
Ravandi 67.2 34.20 ab 7.74 bed 0.79b 0.77 abcd 1.59
Siriver 67.6 32.52 ab 7.37 cd 0.86 ab 0.82 abcd 1.44
Mesa sersa 72 39.84 ab 9.41ab 0.9ab 0.81 abcd 1.67
Kisverdai 64.9 31.73b 7.19d 0.93ab 092a 1.73
Diablo verde 66.0 33.9ab 7.74 bed 0.99a 0.90 ab 1.81
Sequel 67.0 33.93 ab 7.73 bed 0.89 ab 0.83 abcd 1.67

Year JuL.

2011-\v4. 62.3b 27.52b 6.84b 0.88 a 0.80 1.72
2012-\van 76.1a 44,07 a 9.82a 0.83b 0.82 1.75
Mean .Sl 69.3 35.80 8.33 0.85 0.81 1.73

5l a0 0 slaal Jlaxs) CL.“/ 3 b e sl S e O > bl b Sla
Means with the similar alphabet have no significant difference in 5% probability level
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Figure 1.Biennial mean of dry forage fyield (t ha™l) for tested genotypes

Means with common letter don't show signi

icant difference at 5% probability level.



Yyy

cla e ls o80ke o ol re S5l 4z 3]
U IINEEN SRS B S I E SPSRE{ AN pS JU g
5 V/YF L Siriver cwss a by e S phe asla
552 VAV L Yazdi css) an Lo e o) cp i
Oolss gad Ll mme ne Jo Vo 51 SG (Y Jsas)
Ol i s 2 3550 S 3 53 o ol (S0l
aS 3 85 S sl SO o ol bl
a8 bl slaal Jalssl iy i culg o
Cio cpl e 5 a3l eladl Gl s e Jols
28 5 o St 5 S S S a4 ol e
s b s 85 cized 5 gl e s 85
Glaosls a8 el 95 106 5 S o, lal eslinals 5
2edd e 5 S pshe il S e s ls
TR O R S | RS ST PPN
5 i i Ry S Sl eslaul ol pL el
i s ol o e YU G e oS K
M‘)@ﬁ.agﬁjﬁchwubugmﬁﬁ SAS
P P TS B RSO REPI FE oV
b 5l S e o2l 3350 4 b e o
Joe dw aar g b iyl 5 S Sas 5 5 0
5 «(Quadratic) ;5 x5 ((Linear) o sos 5l
23,50 Y UK 5 ¥ Jsas Lo (Logarithmic) e\
L ko 5 4525 53 ealined 3550 closls .ol st
PUBN LS5 { IO 0 JCN PCI ISV DY IR P PO
g5 3l (Gls] Gladle 5 b sl S5) Laesls
5 oLS o Laeols ag atels 5 Jas 4w o i
(F Joa) saal oy ol a5 b g gl 51
53t Ut 5 srtalons e ] 418 4 S
sk cbdas Jo (/AT 51 i) ea s J s G o
s ) 2 ‘@-'ie.)\ij e b aglie 5o pgo a4
535 YU can g L wliio 4J8 3 1, YL (RY)
Slio gosls Csn Sl (35 Sl o >
o oS Bl a0 S e as e s
oo Olao ¢l cw a4 Jaa Jae ) eslanal | el

Yoools 3 ale o)l e 5 e JlE ol 5 K5 Dlakos ale

oaxLs g adlse ploien oly o 1 B Ol
(Rotili et al., 2001) ¢ £ ki 55 s ke oS Lol
o s e dil g S s b Lag e Gaas oS
(Scotti et al., 2006) cowl czls » olas 53 S
absle coaS sl Bl 4 S cos el 1l
oS s conS 5 oS o alaly biae Al e s
iy 5 S (Hill 6t al. 1988) o35 Lo ySoas 4052
L Jolws ol sl e 90 ol o Dol K o,
Coils p elis gl 4 5o 5 2AS Gl 4 4y
S5 abske das sy Sl abuly 3 sd ge ans
Ol o2l L s o JSCas sle 15 assp oL s
i S s Vg 55 S 53 Ao s Shas
sle 4 S cos 0l 4wyl Ab e S sl
5l 4 S s peS S b ol (Y i) 5
Lo ol cp it 5 +/VY LKFALG 55 & by e
s Sas a3l s, +/44 L Diablo verde s 5 4
S 0S5l (22 VAN 2 Sl L s 33
Jol Jw gy e Lol adS 5 sle 4 S,
s o 53 (¥ Jsam) catls o s 4 1, (VY44)
D3 sl alis Canzs JBLS 5o Sas sl 4 S,
55 4 b Sas Bl 4 S s a8
55 am b e ol a5 +/VY L KFALG
g dm 4z L Y Jsan) 55 -/4Y L Kisverdai
4S H5iS 53 AmSg o b shm A ied 5 O e
Blw 4 S ol i ke IS 4 boss
R 5 ES e 5o S (s Ll Sas
oI, 5 Moghaddam (JlLs o U ol o b
5 Yazdi g5 g0 Ble 4 Sy cns :0ka (2021)
5 /AN s oan adibl Hles 5 Jleys b 1, Bami
53 (Y--V) Goodarzi , Jafari .ass S 2,5 - /V#
Al w0l gl Blas 5 Slas 555 o
Ly o G b5 VY o 53 Bl a4 Sy s
i St 5 @1 s S 25V /0F 5 /Y
S 8 Bl 4 Sy o 5w 5ke 5 Slas



e o2l 5 abgle 5 Slas anslis

S sl bl alail 5 sle 4 8 s arlone
D JSin a5 Ll pls JJ"‘ggs_A rL’.”"
e an a0 S phe Cho it (5 S 051
g 25l gl sl sl 5 bS5 s S S
s BB 5 4 om0y e ikt 0 05 Gib 5 S
NGOV SV GO SOV WP PO | L 5 IR VWS =
Jpi) b b6 s il U 3 45 gl

Al eslana) gum cosll 5o Wl e 5 F

vy

s il 2 45 s t\-‘ﬁ';\)fﬁ&&—&oj) S
Jae sleslanal i Jy caal cawsy </AD 5 +/4F (+/4V
SN 5 /A0 /A s 5 A el o o) g2 s
S o 5 anet oly e e ol b a5 aelo
s S K 5 5 055 o emsede sl 4 S
S Olio 4 5l Tl slae S 05 Cdo
Oos o Cud il e Sy pasle s e 355

Cgr Ay sl bl [NV SpSKasy 5

S gl pasls Ly S e ot (@MY Sy Kis 5 5 05 dem) s gl (s 1) e 55 0 @l ¥ S

ail 5 iie (m? m?)

Table 4. Regression analysis of the plant height(cm), fresh and dry weight of leaves(g m) as the independent

variable on the leaf area index as the dependent variable

cao ol dslae S S h s s aods e S5 il 2
Traits Equation Summary of the regression analysis Regression coeffecients
dfl df2 F R? bl b2
S5 05 Linear L= 1 419 12828.1 ™ 0.96 0.0035
Leaf Fresh Weight Logarithmic . ,& 1 419 2934.4™ 0.87 0.2905
Quadratic ;s 4 s 2 418 6483.5 ™ 0.96 0.0037 -3.26E-07
S K3 05 Linear L= 1 419 6724.2™ 0.94 0.0151
Leaf Dry Weight Logarithmic . ,& 1 419 3188.1™ 0.88 0.3858
Quadratic »5» <> 2 418 3900.4 ** 0.94 0.0187 -2.28E-05
<5 gl Linear L= 1 419 2359.3 ™ 0.84 0.025
Plant Height Logarithmic ., 1 419 21452 ™ 0.83 0.41
Quadratic ;s 4 s 2 418 1178 0.84 0.023 2.80E-05

**_significant in 1% probability level
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Table 2. Scatter plot and regression line(no constant) of fresh and dry leaf weigh (g m) and plant height (cm) on
LAI (m? m?)
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Abstract

This study was executed to compare forage yield and leaf area index of different alfalfa
genotypes for two years and also, to estimate of leaf area index (LAI) via leaf weight and plant
height during 2011 and 2012. Twenty local and foreign alfalfa genotypes were planted in a RCB
design with three replications in spring, 2011 at Seed and Plant Research Institute (SPII), Karaj,
Iran. Two-years analysis of variance indicated significant difference among genotype's means
for fresh and dry forage yield in which Bami x Yazdi, Mesa sersa and KFA17 genotypes with
average values of 41.99, 39.84 and 39.15 (t ha?) fresh forage yield and 9.75, 9.41 and 9.16 (t ha-
1) dry forage yield had the higher forage production, respectively. Despite the significant
difference among genotypes for leaf to stem ratio, there was no significant difference for LAI.
The results showed that the fast, accurate and low-cost estimation of LAI is possible through
leaf weight and plant height. In this study, leaf weight trait (especially the fresh leaf weight) had
more efficiency than plant height in estimating LAI through a linear model (without constant)
with high coefficient of determination (R? > 94). It was concluded that every 100 g of fresh and
dry leaf and 10 cm of plant height of alfalfa had 0.33, 1.51 and 0.25 m? leaf area, respectively.
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