% 9 Jlg (£loi4 Ao
Y Jlo o osled FA-F Wl

Sl Caliseo (S g b 5 sl g8 Hlex (5908 fol e (Sl My 395 -4z 50 HLi 39T

Assessment of Required Growing Degree Days for Phenological Stages of Four
Clover Species in Different Planting Dates
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Table 1. Name and origin of clover genotypes

G 85 eled e pb S5 S /el
Genotype S Name/Code _ _
No. Clover name oA el Scientific name genotype Origin sl Maturity group e S
1 Persian clover oors Sl o4s Trifolium resupinatum L. KPC-PL Iran ol Late maturity IR
2 Persian clover ~ _wskwse Slslo4s Trifolium resupinatum L. KPC-PM Iran ol Medium maturity ook s
3 Persian clover 0235 Szl o4 Trifolium resupinatum L. KPC-PE [ran ol Early maturity 395
4 Berseem clover (@) gz 04> Trifolium alexsandrinum L. KBC-Karaj Italia Ukl Late maturity FoR3
5 Red clover #2545 Trifolium pratense L. Nasim FAO #6  Late maturity IR
6 Crimson clover SY,&5 Trifolium incarnatum L. Alborzl FAO $6  Veryearly maturity .55 S

\ov


www.SID.ir

WAY Jlo oY o led YA-Y dl” 5y 9 g5 (81034 dlxa”

st s s s ol el

5oy (N3sdsh ade a8 e A5 S
g A% e PP S TR EYGI-L S EPLECRI
5B (s S Sy el 5 O
) S 065 sl s sl 8
a5 Ok 5 5l 3 ey 5 (SlaaS
Ay coylgy s A5y £, 50 Jals Al
b she Jgl o Cbls 5 23 S s
530S U sl e 5 den a4
Son (Fagy by g dsle p 9> G Sl
bsle p g G o 5 23 8 6 053
Gl a )50 d bl o Okl 5 kg 5o
2L el om0 8 eolslodal s
(Kumar et al., 2008) ol,Ls 5 jLa S

Syls Casllas

S9N ST 2 39ab 9 b Al 10
)@;\fﬂgﬁmom adujg&:i;tzﬁ
ou}:—‘”uwl{‘d"ﬁ)bp\)db)’d;m
dd) Sy s3 VA Gl sk 48 eyl s
V'J_MJ'Z)’L.‘—‘;A—;;)-"}jJOQu\_A)J
D3N O e 3 A by jey—a—a 3 WIY
23 Ay ey —am 3 WP e 3 s s S
SV s 58 535550 s
390 39y VP SOode yd> Ady jo9y—dam= 5 V0 VY
ol 534S Sl Ol )y ol (VY J i)
i 58 5 oy S Gl plds 68 dl>

Plassl s wly Sl 5L p 2i e 8

\of

UJ).)‘)—A_?-)JJ‘J_.E.A c)j)ﬁu Q)‘j—"
a3 5 55y 2 dle 53 5Ske s alone
Sl (S35 5 ado o g 5Ly 50 )l
A 53 LS8 55 ) Sy —a s arlona
ol S (S5 Jol e SIS p B 8
T DI JC N PNV JR
c}f\J}Q)\J}Lq—)JLi‘\_q-}J'LgQJK
=0 2 ol 5L il oSk 5 Jil
4 (GDD) i) 595 4z )3 g bl
S dlos ] Sl
GDD =X {[(Tmax + Tmin)/ 2] 7Tbase}
Q}btj_wuij)j‘ul.b&__i\)s
(ACM, 1999 ¢51,8 slu 4> ,30) al Liw
S YL 50 51 5wl labes 5 did eslizal
SR U N U G- IVPIPSIPY
(Arnon, 1972; Jansen and Ison, 1994a)
S AYL 50 510 51 S Gla Dyl aer s
(Plett, 1992) st as & L y5 ¥ Ll ¥
a5 bl A e a5l 5,58 Syl e o
$sS wlislgn oau! cwlidlgn LT 4
3 F o S G5 dep 2 5
lea slos dlw 53 e ploul
@JL_; ).) LVY/fJJ‘ <

I);

;L{@JL

YA/A £ ooals @)U BEN) \Q/VC)J iy
%j@@&&éb:;:\fdﬁu@)s
2w 3yl 8 Sl a3 YO/A 5 Y/ VIV
Y dsde o paslasT aVlo sadsl Clasein

C;«w‘ o 41‘)‘


www.SID.ir

w8l oy Say s 5L sl 2

(\V/\Q—q\) C; &EA L J-L:.:a LQLA-‘-U}? u\..ia) 092 2 ‘5.»\...&\}.& JLﬂT—V d)-b—
Table 2. Meteorological data during growth period of clover species in Karaj region (2010-2012)

Month Temperature &) > 4>, ke Loy S Sl ST okl Sk
ole Sl sles S glas wil—_w o Cusb (e bs) BIBBE
Min. Temp. Max. Temp. 0 Relative Average Sunny hours
Je o Year (°C) ’C) Mean (°C) Humidity (%) Rainfall (mm) day’!
> Aue2] S YA 2010 17.00 315 243 34.1 0.019 10.4
& P- PR e 2011 15.80 302 23.1 456 1.500 10.0
WAL 2010 14.50 28.6 215 389 0.430 9.5
22 Sep.-21 Oct. w2011 12.00 25.8 18.9 36.7 0.000 94
WA 2010 7.10 18.6 12.9 51.0 1.100 79
_ oL
22 Oct.-20 Nov. w2011 3.80 11.7 77 753 6.200 4.0
_ WA 2010 3.60 15.9 9.7 428 0.130 78
21 Nov.-20 Dec. ST
ov e¢ 7w 2011 -0.98 8.3 36 65.5 0.080 6.7
WAL 2010 -3.20 6.9 18 64.6 1.300 55
21 Dec.-19 Jan. 7w 2011 -1.00 8.4 3.7 61.1 1.100 6.3
WAL 2010 22,50 73 23 64.4 0.960 6.3
20 Jan.-18 Feb. TE e 2011 -2.40 55 1.5 67.1 1.300 6.1
WAL 2010 1.01 11.8 6.4 574 2300 57
- Ll
19 Feb.-19 March w2011 -0.83 10.1 46 48.1 0.220 72
. oo 2011 8.20 19.6 13.9 36.8 1.000 79
20 March-19 April S5 vy 2012 7.90 18.9 13.0 47.0 2.110 72
e 2011 12.30 25.0 18.6 473 1.100 72
. e
20 April-20 May =20 w2012 12.10 252 19.0 47.0 0.560 93
wa 2011 17.10 326 248 34.1 0.050 10.9
21 May-2 Is =
ay-20 June T w2012 17.20 322 239 33.0 0.000 10.9
S S 2011 19.60 36.1 278 31.9 0.060 10.7
une-c b July w2012 18.10 34.7 26.4 38.0 1.00 10.5
wa 2011 20.40 36.5 285 308 0.070 10.9
22 July-21 Aug. |
uly-=1 Aug T w2012 20.30 353 27.9 31.0 0.000 112
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Table 3. Mean growing degree days (GDD) for phenological stages of clover species in different planting dates

S35 e SIS i slagu 6 > (S5 s8 e L 5 b O o S oS o J5 oSl
Phenological Commencement (C) and termination (T) of phenological stages in different planting dates Gay) Ady — 59y 4o 3) Ay
stage 14 September 28 September 13 October (a5,
Okl 5 g s 0k () Aoy ey93 ECPRTIR N Ry PN (Gay) Aéyo)s5 A a4y Okl s g5 0k (Gay) Aéyo)s5 ECIRTIR=r M?iinragtli’gnwm Mean GDD
C&T Growth GDD C&T Growth GDD C&T Growth GDD (day)
Lz duration duration duration
Clover species A SS (day) (day) (day)
Persian clover oo Slal s 14 Sep.-17 Sep. 4 61 28 Sep.-2 Oct. 5 71 13 Oct.-19 Oct. 7 99 5.0 79-.
Persian clover ook ga Glal s 14 Sep.-17 Sep. 4 61 28 Sep.-2 Oct. 5 77 13 Oct.-19 Oct. 7 99 5.0 79.0
O G Persian clover 0335 Sl s 14 Sep.-17 Sep. 4 61 28 Sep.-2 Oct. 5 77 13 Oct.-19 Oct. 7 99 5.0 79.0
Emergence Berseem clover et 14 Sep.-19 Sep. 6 91 28 Sep.-5 Oct. 8 116 13 Oct.-22 Oct. 10 132 8.0 113.0
Red clover PR A 14 Sep.-21 Sep. 8 121 28 Sep.-7 Oct. 10 143 13 Oct.-24 Oct. 12 155 10.0 139.6
Crimson clover SV 14 Sep.-18 Sep. 5 74 28 Sep.-5 Oct. 8 116 13 Oct.-22 Oct. 10 132 7.6 107.3
Mean 5.1 78.1 6.8 101 8.8 119.3 6.7 99.5
Persian clover sond Sl s 18 Sep.-22 Sep. 5 79 3 Oct.-8 Oct. 6 80 20 Oct.-26 Oct. 7 75 6.0 78.0
ol sk Persian clover RSSO N AR 18 Sep.-22 Sep. 5 79 3 Oct.-8 Oct. 6 80 20 Oct.-26 Oct. 7 75 6.0 78.0
ol 5, Persian clover 50335 Sl s 18 Sep.-22 Sep. 5 79 3 Oct.-8 Oct. 6 80 20 Oct.-26 Oct. 7 75 6.0 78.0
Erfnt‘geg%rgte Berseem clover e ok 20 Sep.-25 Sep. 6 96 6 Oct.-12 Oct. 7 95 21 Oct.-31 Oct. 10 93 7.6 94.6
simple leaf Red clover BB 22 Sep.-27 Sep. 6 94 8 Oct.-15 Oct. 8 109 25 Oct.-4 Nov. 11 65 8.3 89.3
Crimson clover SV 19 Sep.-23 Sep. 5 81 6 Oct.-11 Oct. 6 83 23 Oct.-29 Oct. 8 60 6.3 74.6
Mean 5.3 84.6 6.5 87.8 83 73.8 6.7 82.1
RRRp Persian clover s sl ol 23 Sep.-28 Sep. 6 92 9 Oct.-16 Oct. 8 110 27 Oct.-15 Nov. 20 105 11.3 102.3
S, Persian clover EOE TN AR 23 Sep.-28 Sep. 6 92 9 Oct.-16 Oct. 8 110 27 Oct.-15 Nov. 20 105 113 102.3
(Sl ) Persian clover 0333 Sl ks 23 Sep.-28 Sep. 6 92 9 Oct.-16 Oct. 8 110 27 Oct.-15 Nov. 20 105 113 102.3
Emergence Berseem clover e 26 Sep.-29 Sep. 4 59 13 Oct.-17 Oct. 5 72 1 Nov.-9 Nov. 9 45 6.0 58.6
of the first Red clover PR S 28 Sep.-5 Oct. 8 114 16 Oct.-24 Oct. 9 117 5 Nov.-19 Nov. 15 80 10.6 103.6
three foliate  imoon clover SY, 24 Sep.-30 Sep. 7 108 12 Oct.-20 Oct. 9 122 30 Oct.-10 Nov. 12 60 93 96.6
Mean 6.1 92.8 7.8 106.8 16 83.3 60.8 943
Persian clover R Slal sk 29 Sep.-31 Oct 33 396 17 Oct.-25 Nov. 40 264 16 Nov.-16 Mar. 122 309 65.00 323.0
Persian clover ok s Glpl Hs 29 Sep.-31 Oct 33 396 17 Oct.-25 Nov. 40 264 16 Nov.16 Mar. 122 309 65.00 323.0
Sy Persian clover 0335 Sl s 29 Sep.-3 Nov. 36 406 17 Oct.-25 Nov. 40 264 16 Nov.-16 Mar. 122 309 66.00 326.3
Tillering Berseem clover o 30 Sep.-1 Nov. 33 383 18 Oct.-23 Nov. 37 243 10 Nov.-19 Dec. 40 167 36.6 264.3
Red clover BB 6 Oct.-10 Nov. 36 343 25 Oct.-10 Dec. 47 224 20 Nov.-10 Mar. 112 265 65.00 2713
Crimson clover SY o 1 Oct.-5 Nov. 36 387 21 Oct.-28 Nov. 39 222 11 Nov.-28 Feb. 110 280 61.6 296.3
Mean 34.5 385.1 40.5 246.8 104.6 273.1 59.8 301.7
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Table 3. Continued =Y J s asls]
[ESEENE S el glag b 3 (S5 55 Jol e OLL 5 o8 0L 0233 JS Nle 0392 JS Nl
Phenological Commencement (C) and termination (T) of phenological stages in different planting dates () Ady —5a5dmy3) A,

stage 14 September 28 September 13 October (a5,
BTy Pl [STHECITITE EETRTSRE S Ry Pl (STREESTITE EETBTIRC S0 Okl s g s 0k (STHECITSTR EESBTIRESH M%*]‘Eftggnwm Mean GDD
C&T Growth GDD C&T Growth GDD C&T Growth GDD (day)
o duration duration duration
Clover species e (day) (day) (day)
Persian clover o Slel s 1 Nov.-28 Feb. 120 328 26 Nov.-13 Mar. 109 253 17 Mar.-26 Mar. 9 57 79.3 212.6
el Persian clover ok sa Glal 5 1 Nov.-28 Feb. 120 328 26 Nov.-13 Mar. 109 253 17 Mar.-26 Mar. 9 57 79.3 212.6
oolg sdme Persian clover o235 Sl s 4 Nov.-28 Feb. 117 317 26 Nov.-10 Mar. 106 248 17 Mar.-26 Mar. 9 57 71.3 207.3
Ssgl:itn(éf Berseem clover st 2 Nov.-25 Feb. 116 316 24 Nov.-14 Mar. 111 263 20 Dec.-23 Mar. 94 216 107.0 265
regrowth Red clover oA oA 11 Nov.-10 Mar. 120 330 11 Dec.-22 Mar. 102 243 11 Mar.-29 Mar. 19 106 80.3 226.3
Crimson clover SYous 6 Nov.-2 Mar. 117 311 29 Nov.-13 Mar. 105 245 29 Feb.-26 Mar. 29 118 83.6 224.6
Mean 118.3 321.6 107 250.8 28.1 101.8 84.4 224.7
Persian clover oond el o 29 Feb.-30 May 92 921 14 Mar.-29 May 71 843 27 Mar.-31 May 66 810 78.3 858
Persian clover sokese S 45 29 Feb.-26 May 88 859 14 Mar.-24 May 72 770 27 Mar.-27 May 62 744 74.0 791
ety "\:‘:) ) Persian clover 0355 Sl s 29 Feb.-14 Apr. 45 293 11Mar.-10 Apr. 31 299 27 Mar.-13 Apr. 18 172 313 254.6
Vegeuih®  Berseem clover p=r %t 26Feb-17 May 81 717 15 Mar.-14 May 61 624 24 Mar.-16 May 54 596 65.3 645.6
Red clover BB 11 Mar.-3 Jun. 85 942 23 Mar.-2 Jun. 72 866 30 Mar.-4 Jun. 67 853 74.6 887
Crimson clover SY ol 3 Mar.-15 Apr. 43 294 14 Mar.-13 Apr. 31 248 27 Mar.-14 Apr. 19 179 31.0 240.3
Mean 723 671 573 608.3 47.6 559 59.1 612.7

_ Persian clover oo Sl sl 31 May-7 Jun. 8 136 30 May-6 Jun. 8 135 1 Jun.-8 Jun. 8 136 8.0 135.6
BHE Y Persian clover ol s Sl s 27 May-1 Jun. 6 98 25 May-31 May 7 110 28 May-3 Jun. 7 116 6.6 108
@ile il ) Persian clover 95 St 15 Apr.-20 Apr 6 69 11 Apr.-19 Apr. 9 96 14 Apr.-19 Apr. 6 65 7.0 76.6

\(J" oF Berseem clover e 18 May-23 May 6 95 15 May-22 May 8 124 17 May-25 May 9 135 7.6 118
Jhowering  Red clover PRk 4Jun-16 Jun, 13 214 3 Jun.-12 Jun. 10 164 5 Jun.-12 Jun. 8 137 10.3 171.6
Crimson clover SY o 16 Apr.-20 Apr. 5 56 14 Apr-21 Apr 8 87 15 Apr.-20 Apr 6 61 6.3 68
Mean 73 111.3 8.3 119.3 73 108.3 7.6 1129
o A Persian clover oo Slal o 8 Jun.-7 July 30 503 7 Jun.-5 July 29 490 9 Jun.-8 July 30 510 29.6 501.0
£33 Persian clover ok s Glpl Hs 2 Jun.-25 Jun. 24 396 1 Jun-27 Jun. 27 450 4 Jan.-30 Jun. 27 452 26.0 432.6
ke s ) Persian clover o235 Sl o - - - - - - - - - - -
(p3o o Berseem clover ot o 24 May-21 Jun. 29 472 23 May-22 Jun. 31 505 26 May-26 Jun. 32 525 30.6 500.6
Flowerin(% Red clover Ao 17 Jun.-20 July 34 585 13 Jun.-15 July 33 562 13 Jun.-14 July 32 550 33.0 565.6
of secon .
cut. Crimson clover SV - - - - - - - - - - -
Mean 29.2 477.7 30 501.7 30.2 509.2 29.8 533.1
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Table 3. Continued

=Y J gl asls|

S e sl b 53 (S5 55 Jol e OLL 5 st 0L
Commencement (C) and termination (T) of phenological stages in different planting dates

0333 IS oKke

SRS

14 September

28 September

03 IS ke

LSO ES

13 October (4s,
0Ll 5 g b 0l G2 4550595 FEIRTIPSN 0Ll 5 g b 0l G 4550595 FERTIPISN 0Ll 5 b 0l G 4550595 FEISTIPRN M%an gtrowth Mean GDD
P ration
SIS S C&T Growth GDD C&T Growth GDD C&rT Growth GDD (day)
Phenological e duration duration duration
stage Clover species A6 (day) (day) (day)
o S Persian clover oond Slal s 8 July-19 July 12 215 6 July-17 July 12 210 9 July-20 July 12 208 12.0 211.0
o Persian clover ol g Gl s 26 Jun.-5 July 10 180 28 Jun.-7 July 10 179 1 July.-10 July 10 180 10.0 179.6
W gle sl ) Persian clover 0335 Sl s - - - - - - - - - - -
(psw oo Berseem clover ot o 22 Jun.-4 July 13 220 23 Jun.-4 July 12 207 27 Jun.-9 July 13 226 12.6 217.6
Flowering Red clover FR A 21 July-15 Aug 26 565 16 July-4 Aug. 20 465 15 July-10 Aug. 27 574 243 534.6
of third cut.  cimson clover SY s - - - - - - - - - - -
Mean 15.2 295 11 265.2 15.5 297 14.7 376.1
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