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Evaluation of Forage Yield and Quality of Single-Cut Persian Clover
(Trifolium resupinatum) Lines under Climatic Conditions of Karaj in Iran
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Table 1. Name and origin of the studied single-cut Persian clover lines

Y eled oY (.L; oY el oY (aU
Line number  Line origin _ -,¥:lkw Line name Line number Line origin _ -,¥ .l Line name
1 Borujerd s>, LB1 10 Borujerd s>5, LB6
2 Karaj S LK11 11 Karaj =S LK16
3 Borujerd sz, LB2 12 Borujerd s>s, LB7
4 Karaj =S LKWA1L 13 Borujerd s~s5, LB8
5 Borujerd s~>35, LB3 14 Karaj =5 LK2
6 Borujerd s>s, LB4 15 Borujerd sz>s, LB9
7 Borujerd s>s5, LB5 16 Karaj =S LK12
8 Karaj 5 LK250 17 Karaj =S LK1
9 Karaj s LK6 18 Borujerd s>5, LB10
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Table 2. Physico-chemical properties of the soil at the experimental site
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(e Total Electrical K
Depth Soil 8L Y Jrae) Nitrogen conductivity gL

(cm) texture Sl Potassium  Phosphorous (%) (dSm?) pH
0-30 Clayloam ., .J 245 1 0.09 0.83 7.9
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Table 3. Monthly mean air temperature and total precipitation during the experimental
period in 2022-23 and 2023-24 growing seasons in Karaj

(1,5 sle) s ks Crodhes) ok g sms
Mean temperature °C Total precipitation (mm)

Month oL 2022-23  2023-24 2022-23  2023-24

September 42 23.9 23.1 0 0

October ™ 17.5 16.8 3 7

November oLt 9.8 11.6 6 17

December 55T 4.0 6.6 13 18

January ©3 1.7 5.3 43 52

February e 2.5 3.8 32 54

March N 8.6 8.5 62 77

April 33 12.8 15.4 23 13
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Table 4. Results of Bartlett’s test for assessessment of the homogeneity of experimental

error variances of the traits in two years

Trait o Chjiféatjji Prob. > ChiSq
Dry forage yield S 4 e 3 Shes 3.564 0.059
Crude protein content Pl 5 () s 3.103 0.078
Protein yield 595 Shes 0.233 0.629
Acid detergent fiber Selowl 0y i 53 J ghoeals (oL 3.450 0.063
Neutral detergent fiber L oy i 53 J skl CoUI 3.146 0.076
Total digestible nutrient —an B gl sl ge IS 3.681 0.055
Dry matter intake b e S 03le 2.068 0.151
Water-soluble carbohydrates T ;s Jgoee slaclytn s S 0.075 0.784
Ash content S (gl g 1.304 0.254
Digestible dry matter St o3le puin Cbls 3.818 0.051
Relative feed value S48 55 0.008 0.927
Net energy for lactation B3 b LAl o5 ) 3.655 0.056
Nitrogen content 3557 8 g 3.127 0.077
Phosphorus content s (5 e 0.792 0.374
Potassium content ol (g g 0.243 0.622
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Table 5. Summary of combined analysis of variance for forage quantitative and quality traits in single-cut Persian clover lines

Mean Squares Sl o Sl
53 el U
23 Jsbel U e
P s S e X PRt Neutral an BB lreslpn JS (3 me oSt osle
33T a5 Sist b e s Shes Crude protein B p 3 SNas Acid detergent detergent Total digestible Dry matter
S.O.V. Sk ace d.f. Dry forage yield content Protein yield fiber fiber nutrient intake
Year (Y) Jl 1 3.26™ 246™ 0.153™ 433.52™ 456.95™ 722.56™ 1.830™
Block/Y /S s 4 0.01 4.48 0.007 3.84 441 6.42 0.010
Line (L) oY 17 1.33 13.30" 0.096™ 9.89™ 5.75" 16.48™ 0.020
Y xL Y% Jl 17 0.73" 441" 0.023™ 2.60" 2.29 4.33" 0.009
Error [ 68 0.03 211 0.006 1.25 2.03 2.08 0.007
C.V. (%) O i s 10.26 8.71 10.82 8.05 8.28 7.53 8.15
Mean Squares Sl o S
kB Sldn S
oSt o3l s <755 dsloe G i 250 b A S Dl e e (sl g ety (8l e
35T a5 Digestible dry Water-soluble x5 (g gome Relative feed Net energy for Nitrogen Phosphorus Potassium
S.O.V. Ol ok e df. matter carbohydrates  Ash content value lactation content content content
Year (Y) Jl 1 263.00™ 175" 251" 10032.00™ 0.2990™ 6.34" 0.0040" 0.0008
Block/Y JW/eS s 4 2.33 0.16 0.10 68.15 0.0020 0.11 0.00020 0.0090
Line (L) =Y 17 5.99" 1.05 0.16 151.85"™ 0.0070™ 0.24 0.00020 0.0155
Y xL o¥xde 17 157" 0.85™ 0.19" 42.52" 0.0010" 0.23" 0.00030™ 0.0137™
Error L= 68 0.76 0.30 0.07 19.60 0.0008 0.05 0.00010 0.0057
C.V. (%) O i s o 7.40 11.11 9.46 8.31 9.09 8.70 9.62 9.69
* and **: Significant at the 5% and 1% probability levels, respectively. o y3 S o ys gy Jlacl pelan 53 Sl e 5 4 T g

YF4



Ve Ul oY ld el "y g Jlg”

wse s Shee 350 ol Yz (¥ Jsuts)
NUIDRT AP Jr'S| DU P Pt . =2
5 Sbee 554 ol (Ashoori et al., 2021)
gyl 5 el oy 53 Bl slas 2131
S b s b ot oS AL a5 e oS
PRSI SR VYL FENE JI JUS e
sl Ll o iyl ol 31 48 Wlesls oL
- R PN glis,l 5 Laasl
(Balazadeh et al., 2021; Jabbar et aas
o= 4 al., 2022; Cacan et al., 2024)
g R L kT
OLsla) o idu o 35 |y St abyle
s Slee s g5 35> 5 (Zamanian, 2016)
Ly ol g Calisen la Y oSt @6 ke
Sl s b LS Sl S IF
3,05 bl e

3 Lapy ST s oS is W le s Shes
oI i 48T 3L R s Jlw
YV AV Y oplai sl s s s
sA osleci oY 3,50 5 L Il sdaline
ssbas Jsl Jlw ¢St b gle 5 Shas VY
AV dgda) 55 g dlew 1 iy ()l gine
5 sl b 53 485 Joab 53 1m (slos 0L
350308 (Sl a3 W 5V /N O S pss
I3 o33 dl 53 i S5k Lol s o
Sl el bl bty o B 4 oY
Gl es 8 ol 3 b e 5 5 pa s s
(Zamanian et al., 2024a)

Yo

LS ddgle & Shos

Fi9) o33 o 55 dile 5 Shes S0k
Il 5 i 6)ls sinn s sbay OGS s (5
Sbe (5 Jgda) 55 GLSCs s o5 F/Y9) Ul
Gla Y s ¢S s abgle 5 Shes allugs
SRR AR NP -Yon MO PUR TI% P .
A S sy Olss a8 o s LS
(F Jgde) s slwl s dbgle s Slas
Sk agle > Shes o 5 5 o it
s a (LS 53 5 WY 504 Cu Sa)
0 5 LS 3 5 0/A) ¥ o jlb slapY s
A5 odalie p g3 Jlu o O s 5 ¥I¥Y)
5L s WY a8 gl (v Jsis)
oSk aige 5 O/F 5 O/FY DAY LS ja
DB Sl Y s s Jw 5o 418 o
A 8

Jj\du)swéyaﬁw@f_@{
¥oslas glapY 4 Glate (GBS 5 o5 F/AY)
5 8es U gols gme Sislds A p oA g
SEPY FIVE s 5a) V5 WA OF slapY
5 St Jilus iz alis (LS 55 o5 B9
osladi sl p Y 4 Glata 55 Jol Sl )3 48 5le
YIOA S¥/EY F/ON F/FY 5 5a) P 54 Y b
s Shae sl (V Jgdr) 35 GLSs s o5
S bl o oY o &St e
Fo) S e 5 eeadl Ll i L 0T & slize
(Mikulié¢ et Jsl Las o Calibes sladlu s
di‘i‘éﬁ%’T Ll i (e Ol ge 4 al., 2023)

S L 53 0594 ¢pad Sl 53 S sl



TEN - YV P O 5 0Ll e Sl s oY @b le S 55 Shes b))

ﬁeﬁ:@w).g..:4;}1;(..,zﬁgﬁgu)gg\dfm‘y,ﬂgﬂwccuog)ﬁé\}wcwéy;ﬂwﬁamdu;l@égwuﬁ-wj.x?
Table 6. Mean comparison of the effect of year and line on dry forage yield, crude protein content, protein yield, fiber content, and forage
digestibility of single-cut Persian clover

22 gl U
oSast dsle s Shoe ol (555 5 (5 oe oS5, Ses 53 Jslal Ul (Ao ys) (s oy 5 b iire sle S o3l puin LS
LS s o) (Ao y3) (s s ) (A y3) (bl 0y 5 Neutral (Ao ys) o (42 )3) b e $Sas osbe (dap ) St
Dry forage yield  Crude protein Protein yield Acid detergent detergent Total digestible Dry matter intake Digestible dry
(that) (%) (tha?) fiber (%) fiber (%) nutrient (%) (%) matter (%)
Year Ju
2022-23 4.26 18.21a 0.78a 32.39b 41.40b 59.53a 2.90a 63.66a
2023-24 4.60 15.19b 0.70b 36.40a 4551a 54.35b 2.64b 60.54b
Line =Y

No.1 4.25 17.01a-d 0.72b-f 34.85cde 43.33bcd 56.35cde 2.77abc 61.75cde
No.2 4.60 17.63ab 0.80bc 34.02def 42.53bcd 57.42bcd 2.30ab 62.39bcd
No.3 5.37 19.31a 1.02a 31.85¢g 41.71d 60.22a 2.88a 64.08a
No.4 3.90 17.65ab 0.69def 33.59¢f 43.30bcd 57.97bc 2.78abc 62.72bc
No.5 3.36 12.29% 0.41g 36.58a 45.90a 54.12¢g 2.62d 60.40g
No.6 4.47 16.01bcd 0.72c-f 34.37c-f 43.83bc 56.97b-e 2.74bc 62.12b-e
No.7 4.36 16.12bcd 0.70c-f 34.97cde 43.52bcd 56.19cde 2.77abc 61.65cde
No.8 4.46 15.17d 0.68def 35.64abc 44.00b 55.33¢efg 2.73bcd 61.13efg
No.9 3.85 17.46abc 0.67ef 34.13c-f 43.04bcd 57.28b-e 2.79abc 62.31b-e
No.10 4.70 17.56abc 0.82b 35.11b-e 43.93bc 56.02c-f 2.73bc 61.55c-f
No.11 4.06 15.61cd 0.64f 36.44ab 44.47ab 54.30fg 2.70cd 60.51fg
No.12 4.26 17.44abc 0.75b-e 34.23c-f 43.75bc 57.15b-e 2.74bc 62.23b-e
No.13 4.29 16.29bcd 0.70c-f 33.84ef 42.62bcd 57.65bc 2.82ab 62.53bc
No.14 4.70 16.95a-d 0.80bc 35.43a-d 44.06b 55.60d-g 2.72bcd 61.29d-g
No.15 451 17.25abc 0.78hcd 34.46¢-f 44.16b 56.85b-¢ 2.72bcd 62.04b-e
No.16 5.21 18.50a 0.95a 31.89g 42.01cd 60.17a 2.86a 64.05a
No.17 4,73 15.72bcd 0.74b-e 34.53c-f 42.61bcd 56.76b-e 2.82ab 61.99b-e
No.18 4.58 16.65a-d 0.76b-e 33.19fg 43.19hcd 58.49ab 2.79abc 63.04ab

.uu_)‘-ud)‘é‘_s:&d&:)}u;M)J@J\A}‘C]ﬁnﬂ))L;};Q}A).TJLN‘I!LM\{@SJL:M&_.}J’&.Jﬁ"‘-’u’-G‘J‘QSL&LPJA‘_Q‘I!}OP,AJJL&LQJ&L:A
Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey’s test.
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Table 7. Mean comparison of the year x line interaction effect on dry forage yield, protein content and yield, fiber content, and forage
digestibility of single-cut Persian clover

Skl 0 5 53 J loals oL an BB gdaa slse S wo;urm%u
oSast b gle s Shes Pl s Sl g o555 5, Shas (e )3) (4e)) (4e)3)
O 53 ) (doys) O 5 o9 Acid detergent fiber Total digestible nutrient Digestible dry matter
oY Dry forage yield (t ha) Crude protein (%) Protein yield (t ha'!) (%) (%) (%)

Line 2022-23 2023-24  2022-23  2023-24  2022-23 2023-24  2022-23 2023-24 2022-23 2023-24 2022-23 2023-24
No.1 4.12h-k  4.38e-j 19.16b-f  14.86i-I 0.79d-i 0.65ijk 33.2gh 36.49bcd 58.48ef 54.24ijk 63.03de 60.47hij
No.2 3.58Im 5.62ab 19.06b-g 16.19h-k  0.68g-k  0.91bcd  31.11h-k  36.93a-d 61.17a-e 53.68i-I 64.66a-d 60.13h-k
No.3 4.82cd 5.93a 22.13a 16.49¢-j 1.07a 0.98ab 30.67k 33.020-j 61.74a 58.72c-¢ 65.00a 63.17b-e
No.4 3.671 4.14g-k 19.24b-e 16.08h-k  0.71f-k  0.67g-k 31.34h-k  35.84def 60.88a-e 55.08ghi 64.48a-d 60.98fgh
No.5 3.41Im 3.30m 12.57Im  12.01m 0.43l 0.40I 34.35efg  38.80a 56.99fgh 51.26l 62.13efg 58.67k
No.6 4.55def  4.3%-j 18.62b-h  13.41kim  0.85b-f  0.59k 33.28gh 35.45def 58.37¢f 55.58ghi 62.97de 61.28fgh
No.7 4.06jk 4.66cde 16.57e-j  15.67ijk 0.68g-k  0.73e-k 32.82fg 37.12a-d 58.97b-f 53.43i- 63.32a-e 59.98h-k
No.8 4.82cd 4.10ijk 15.77ijk  14.57]-m  0.76e-j 0.60k 33.29gh 37.99abc 58.36ef 52.31jkl 62.96de 59.31ijk
No.9 3.62Im 4.07jk 19.57a-d  15.37ijk 0.71f-k  0.63jk 32.53g-k  35.72def 59.34a-f 55.23ghi 63.55a-¢e 61.07fgh
No.10 4.46d-i  4.94c 20.47abc  14.72jkl 0.91bcd  0.73e-k 32.94g-j  37.26a-d 58.81c-f 53.25i-I 63.23b-e 59.88h-k
No.11 4.12h-k  4.00k 16.30g-j 14.93i-l 0.67g-k  0.60k 33.97efg  38.89a 57.46fgh 51.141 62.42¢fg 58.60k
No.12 4.48d-g  4.03jk 19.18b-f  15.72ijk 0.86b-e  0.63jk 32.95g-j  35.51def 58.8c-f 55.51ghi 63.22b-e 61.24ghj
No.13 4.23f-k  4.36e-j 17.36d-j  15.22i-l 0.73e-k  0.66h-k 31.63h-k  36.05cde 60.5a-¢ 54.81hij 64.25a-d 60.81ghi
No.14 4.76cd 4.63cde 19.16b-f  14.74jkl 0.91bcd  0.68g-k 33.86efg  36.99a-d 57.62fg 53.6i-1 62.51ef 60.08h-k
No.15 4.55def  4.47d-h 17.71c-i  16.8d-j 0.80c-h  0.75e-j 32.4g-k 36.53bcd 59.51a-f 54.19ijk 63.65a-¢e 60.45hij
No.16 4.60cde 5.83a 20.67ab  16.35f-j 0.95ab 0.94abc 30.72k 33.06ghi 61.68ab 58.67def 64.97a 63.14cde
No.17 4.06jk 5.40b 16.74d-j 14.71jkl 0.68g-k  0.79d-i 30.86jk 38.2ab 61.49abc 52.03Kl 64.85ab 59.14jk
No.18 4.60cde  4.56def 17.65d-i  15.67ijk 0.81c-g 0.71f-k 3lijk 35.38def 61.33a-d 55.67ghi 64.75abc  61.34fgh

I ol e Doyl MJA@JW‘CEM);U;}I O}A)'wa‘jfcmlfsndfj:iﬁdf&‘y\b 6‘)‘16‘Q}wﬁjbt$u;n§ﬂ:.d
Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey’s test.
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Table 8. Mean comparison of the effect of year and line on soluble carbohydrate content, ash content, relative feed value, net energy for

lactation, and forage nitrogen, phosphorus, and potassium contents of single-cut Persian clover

T 53 Jslowe Glalyn g S

Sl dss s 250

Pt ol 55

(Ao 33) Jaud (gl gimn

(Ao y3) (4w 3) (4o y3) (Ao 33) 0355 25 () ioma Phosphorus (40 )2) rley 5l 5
Water-soluble carbohydrate (1,3 8= glg~  Relative feed Net energy for Nitrogen conten content Potassium content
content (%) Ash content (%) value (%) lactation (%) (%) (%) (%)
Year Jl
2022-23 4.80b 6.49a 143.25a 1.45a 2.92a 0.264a 1.33
2023-24 5.06a 6.19b 123.97b 1.34b 2.43b 0.251b 1.32
Line oY

No.1 4.77 6.38 132.75b-¢e 1.38cde 2.49 0.260 1.28
No.2 5.26 6.49 137.34b 1.41bcd 2.82 0.261 141
No.3 5.22 6.61 143.36a 1.45a 2.49 0.261 1.40
No.4 4.66 6.35 135.50bcd 1.42bc 2.20 0.265 1.32
No.5 4.68 6.29 123.04f 1.33f 2.79 0.260 1.31
No.6 5.37 6.19 132.05b-¢e 1.39b-e 2.33 0.250 1.31
No.7 4.71 5.73 132.52b-e 1.38cde 2.90 0.258 1.31
No.8 4.61 6.36 129.57de 1.36¢f 2.74 0.258 1.29
No.9 4.88 6.32 134.92bcd 1.40b-e 2.53 0.256 1.30
No.10 5.32 6.30 130.75cde 1.37de 2.95 0.261 1.37
No.11 5.70 6.12 126.85¢f 1.34f 2.19 0.248 1.39
No.12 4.51 6.38 132.62b-e 1.40b-e 2.79 0.260 1.28
No.13 5.69 6.35 137.01b 1.41bcd 2.60 0.260 1.42
No.14 4,95 6.25 129.54de 1.37def 2.71 0.255 1.33
No.15 5.15 6.36 131.48b-e 1.39b-e 2.76 0.238 1.31
No.16 4.64 6.72 142.48a 1.45a 2.84 0.258 1.30
No.17 4.45 6.50 136.34bc 1.39b-e 2.65 0.265 1.20
No.18 4.27 6.43 136.78b 1.42b 2.66 0.261 1.24
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Means, in each column and for each factor, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey’s test.
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Table 9. Mean comparison of the year x line interaction effect on soluble carbohydrate, ash, relative feed value, net energy for lactation, and

forage nitrogen, phosphorus, and potassium contents of single-cut Persian clover
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Water-soluble (4o 3) Relative feed Net energy Nitrogen content Phosphorus content Potassium
) carbohydrate (%) Ash (%) value (%) for lactation (%) (%) (%) content (%)

Line  2022-23  2023-24  2022-23  2023-24 2022-23 2023-24 2022-23  2023-24  2022-23  2023-24  2022-23  2023-24  2022-23  2023-24
No.1 3.93d 5.60a-d 6.58a-e 6.2c-h 138.91e-h  126.59k-0 1.43b-f  1.34hij 3.06b-e 2.38h- 0.267a-e  0.252b-g 1.33a-g 1.36a-e

No.2 5.14a-d  5.39%a-d 6.52a-f 6.47a-f  149.87abc  124.81mno  1.48abc  1.33i-I 3.05b-f 2.59g-k 0.265a-e  0.252b-g 1.39a-e 1.33a-g
No.3 5.41a-d 5.03a-d 6.72abc 6.52a-f  152.34a 134.39g-k 1.49a 1.43b-f 3.54a 2.61f-j 0.283a 0.265a-e  1.46a 1.43ab
No.4 4.79a-d  4.52a-d 6.52a-f 6.19c-i  148.62a-d  122.38no 1.48a-d  1.36ghi 3.07b-e 2.57g-k 0.265a-e  0.251c-h  1.34a-g 1.3b-g
No.5 4.83a-d 4.53a-d 6.29b-h 6.3b-h 133.38h-k  112.71p 1.40fg  1.271 2.01Im 1.92m 0.229h 0.236gh  1.20g 1.219
No.6 5.56a-d 5.18a-d 6.39b-f 5.99f-i  138.50fgh  125.60l-0 1.43b-f  1.37ghi 2.60f-j 2.14kim  0.259%-f 0.243e-h  1.36a-g 1.27d-g
No.7 4.40a-d  5.0la-d 5.81hi 5.65i 140.86d-h  124.20no 1.44a-f  1.33i-l 2.97b-g 2.5h-k 0.258a-f  0.259a-f  1.25efg 1.36a-e

No.8 4.84a-d  4.39a-d 6.35b-h 6.37b-g  138.46fgh  120.69no 1.43cf  1.30ijk 2.52h-k 2.35jkl 0.256b-g  0.239fgh  1.21fg 1.25efg
No.9 3.96d 5.79abc 6.55a-f 6.10d-i  142.30c-g  127.55i-n 1.45a-f  1.36ghi 3.13bcd  2.45h-1 0.266a-e  0.248d-h  1.21fg 1.3%-e

No.10  5.67a-d 4.97a-d 6.4b-g 6.2c-h 140.20e-h  121.30no l44a-f  1.32i-l 3.27abc  2.35jkl 0.26a-f 0.263a-f  1.38a-e 1.36a-e
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No.16 4.16bcd 5.12a-d 6.97a 6.47a-f 152.17a 132.81h-m 1.49ab  1.43b-f 3.30ab 2.68d-j 0.273abc  0.263a-f  1.43abc 1.41a-d
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Means, in each column, followed by at least one letter in common are not significantly different at the 5% probability level- using Tukey’s test.
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Fig. 1. Biplot (a) and observation plots (b) based on the correlation matrix between traits

affected by the single-cut Persian clover lines
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ABSTRACT
Zamanian, M., Heydarzadeh, S. and Golzardi, F. 2024. Evaluation of forage yield and quality of single-
cut Persian clover (Trifolium resupinatum) lines under climatic conditions of Karaj in Iran. Seed and Plant,
40, pp.241-270 (in Persian).

This study aimed to evaluate forage yield and nutritional quality of 18 single-cut
Persian clover (Trifolium resupinatum) lines over two growing seasons (2022-23 and
2023-24) in Karaj, Iran, using randomized complete block design with three replications.
The main objective of the study was to identify superior lines for sustainable forage
production. Line 3 had the highest dry forage yield (5.9 t ha) and protein yield (1.07 t
hat), with low fiber content and high nutrient uptake. The lowest levels of acid detergent
fiber (30.67%) and neutral detergent fiber (41.71%) were recorded in line 3. Lines 3 and
16 showed the highest values for ash content, dry matter intake, water-soluble
carbohydrates, relative feed value, net energy for lactation, and nutrient uptake (nitrogen,
phosphorus, and potassium) in both growing seasons. Overall, lines 3 and 16 were
identified as superior lines with desirable quantity and qualitatit of forage. These two lines
are identified for being used in Persian clover breeding programs and production of high-

quality forage for feeding livestock.

Keywords: Clover, relative feed value, net energy for lactation, ash, protein yield.
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Introduction

Persian clover (Trifolium resupinatum) is an important forage legume in semi-arid
regions, and is valued for its high protein content and nitrogen-fixing ability (Balazadeh
et al., 2021). Recent studies have explored the genetic diversity of clovers, focusing on
yield and quality traits under varying conditions (Zamanian et al., 2024). Different
genotypes exhibit variable responses due to interactions between their genetic and
environmental conditions (Nazari et al., 2017). Despite its important, information on
single-cut Persian clover lines remains limited, particularly under Iran’s diverse climatic
conditions. Finding of previous researches emphasize on multi-cut clover or other forgae
crop species, however, this study focuseed on single-cut Persian clover
lines under environmental conditions of Kraj in Iran. Although variability in forage traits
of clover, due to genotype x environment interactions, has been published (Balazadeh et
al., 2021; Zamanian et al., 2024), specific publications for single-cut Persian clover are
still limited. This research aims to evaluate 18 Persian clover lines to identify genotypes
with optimal yield and forage quality for sustainable forage production for livestock in
Karaj in Iran.

Materials and Methods

The experiment was carried out at the research filed sation of the Seed and Plant
Improvement Institute, Karaj, Iran (35.798°N, 50.937°E, 1323 m above sea level), in
2022-23 and 2023-24 growing seasons. Eighteen single-cult Persian clover lines
were evaluated using randomized complete block design with three replications. Soil
(loam-clay, pH 7.9) was fertilized with 150 kg ha™* triple superphosphate and 50 kg ha*
urea, before planting, based on soil analysis.

Seeds were sown manually at depth of 3 cm on September 06 in 2022, and September
08 in 2023, with irrigation interval of 7-10 days. Each experimental plot consisted of four
rows, each 5 meters long, with a row spacing of 50 cm. Forage was harvested at 25%
flowering stage, and dry matter yield, protein, acid detergent fiber (ADF), neutral
detergent fiber (NDF), and nutrient content were measured using NIRS (Zamanian et al.,
2024). Data were analyzed using SAS software, and means were compared using Tukey’s
test (p < 0.05). Principal component analysis (PCA) based on the correlation matrix of
traits was performed using Minitab software.

Results and Discussion

The results of this study revealed significant differences among single-cult Persian
clover lines for forage yield and quality. These variations for quantitative and quality
traits indicated that the high genetic potential of this clover species can be utilized for
improving its forage yield and quality (Salimpour et al., 2022; Zamanian et al., 2024).
Line 3 outperformed other lines with the highest dry forage yield (5.9 t hat), and protein
yield (1.07 t ha'l), low ADF content (30.67%) and NDF content (41.71%), indicating its
high digestibility. Lines 3 and 16 showed high ash content, water-soluble carbohydrates,
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and nutrient uptake (N, P, K). These characteristics were aligned with its superior relative
feed value and net energy for lactation.

Significant genotype X year interaction effects on different quantative and quality traits
revealed that different single-cut Persian clover lines performed differently in two
growing seasond (Balazadeh et al., 2021). Line 5 recorded the lowest dry forage yield
(3.3 t ha*), which can be due to poor nutrient uptake (Pourali et al., 2021). The findings
of this research underscore genotype selection’s role in optimizing forage yield and
quality in semi-arid regions. Lines 3 and 16 were identified as superior lies due to their
high dry matter and protein yields as well as desirable nutritional value. In addition to
these two lines, lines 18, 2, and 13 also had reasonable dry forage yield and quality.
Principal component analysis confirmed that forage quality and yield are positively
correlated in these lines, suggesting their potential use in breeding programs for
development of improved cultivars (Zamanian et al., 2024). Given their superior dry
forage yield and quality, lines 3 and 16 are recommended for autumn cultivation to
enhance forage yield and production efficiency.
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