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Table 1. Mean comparison of quantitative characteristics of forage chicory in fertilizer treatments in first and second years (2006-07)

S ab e 5 3 Sles
)AL,\:—J{:ISL,; (635 T 3) 035 S 3 Kkt 03la A y5 a:j;ﬁ)gf,,c,,.i 035 Ty &0 ilov o fx:)ﬂ.a s Slas
Total fresh yield Total dry matter yield Percentage of Leaf : biomass Stem : biomass Leafyield Stem yield
(kgha™) (kgha™) dry mater in biomass (gkg™) (gkg™") (kgha™) (kgha™)
A 3T sla e \YA? A\ \YAZ YAV \YAZ YAV \YA? YAV \YAZ YAV \YAZ YAV \YAZ YAV
Treatments 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
S 5N
10190.6 abc 15708.4a 2102.6ab  3765.6a 20.3a 25.8a 828.2a 287.1a 165.1 be 7129 ¢ 1535.1a 1253.3a 3174b 25122b
10 ton manure.ha (F1)
g
113024 a 16821.0a 22447 a 3909.4a 22.1a 25.3a 862.3a 249.8 be 153.1be 750.1 ab 1984.8a 1123.3a 2659b 2785.0 ab
20 ton manure.ha” (F2)
S
7633.3d 16776.4a 1761.0 b 4254.4a 22.8a 26.2a 832.6a 255.4 abc 1243 ¢ 744.5 abc 1457.5a 1281.7a 3414b 2972.8 ab
30 ton manure.ha™ (F3)
oo
8932.7 bed 19342.8a 21029ab  47433a 22.1a 25.7a 786.3a 253.0 abc 159.8 be 747.0 abc 1695.2a 1457.8a 370.9 3285.6a
NPK Fertilizer (F4)
F1+F4 10330.4 ab 163274a 2234.1a 3844.4a 20.8a 24.9a 776.2a 253.0 abc 2363 a 747.0 abc 1602.6a 1248.9a 648.1a 2595.6 b
F2+F4 8600.6 cd 21007.1a 19314ab  45433a 22.8a 27.6a 851.0a 2340c¢ 1743 ab 7659 a 1658.9a 1185.6a 454.5 ab 33578a
Control s 9471.9 be 15834.2a 1991.1ab 3757.8a 21.5a 26.2a 745.9a 2834 ab 1724 b 716.5 be 1411.4a 1195.0a 45140 25622 b

Ll (g4l sme sl —Lﬁ):@dl-&:"cb)} s glaals i O 53T bl cditd &5 e g 51)1;6&b\&:§5\:ﬁ Ot 2 3
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 2. Mean comparison of quantitative traits of forage chicory in harvest time treatments (2006-07)

Sy et osle b 35
;é}cy:ﬂ«:— (a:j@ﬁj)&é};ﬁ;ﬂ& Xy a;jg'_‘..qug,!g'_,“} 035 S § 4 Blov S g}!;ﬂu— 4§L~;/§L¢:—
Total fresh yield Total dry matter yield Percentage of dry Leaf : biomass Stem : biomass Leaf'yield Stem yield
(kgha') (kgha) mater in biomass (gkgh) (gkgh (kgha) (kgha)
Cls Ol \YA? YAV \YA? YAV \YA? YAV YA YAV \YA? YAV \YA? YAV \YAS YAV
Harvest time 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007
| .
. Dl 8674.2b 16064.3 a 1496.8 ¢ 37029b 182b 272a 8684 a 380.6a 56.8¢ 6193 ¢ 13459b  1470.7a 1529b 22314c
First harvest
1)
(2= 78776 175619a 1941.1b 4248.3 ab 243a 264 a 872.0a 2276b 1364b  7723b 1751.0a  1304.7a 254.1b  29424b
Second harvest
)
o 1191604 18581.2a 2707.1a 43995a 22.8a 2420 695.0b 1699 ¢ 3147a  830.1a 17639 a 971.7b 8046a 3428.1a
Third harvest

x)lx5)\>@m¢}w.x.ap@JL,;>IClaa):ﬁ\;‘slu\a_x;?o}gTwu\ﬂgmafj::.ﬁ;;jfél)l:K&L@;ﬁfql:»o}u,a,;
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Table 3. Mean comparison of quantitative traits of forage chicory in interaction effect of fertilizer and harvest time treatments in first year (2006)

J e S5 She (o35 G ))eSast disle IS5 Slas 035 a5 &St 03l ooy 035 Co) 4S5 L 035 G Bl s s S w5 Sles

il ol 58 Total fresh yield Total dry matter yield Percentage of dry Leaf : biomass Stem : biomass Leafyield  Stem yield
Harvest time Fertilizer (kg.ha™) (kg.ha™) mater in biomass (gkgh) (gkgh) (kg.ha™) (kg.ha™)
(F1) ols 555 1S 55 o500 8701.4 c-f 1283.3a 16.9a 883.9a 127.8 efg 1261.4a 192.6 f-i
(F2) ols 558 1 45 o5 9053.6 c-f 1604.2a 17.6a 960.2a 13.11 1516.5a 64.6 hi
s 040 (F3) ols 555 1S 55 it 6376.0 fgh 1266.0a 19.8a 848.2a 22.4 hi 1054.2a 315.1 e-i
6 August (F4) slezss 83041 c-g 1636.2a 22.0a 798.0a 9.6 1347.9a 64.3 hi
Fl1+F4 12606.1 ab 1891.4a 15.4a 983.9a 16.1 hi 1862.9a 3401
F2 +F4 7392.1 efg 1312.9a 17.3a 798.1a 147.1 def 1158.4a 226.9 f-i
Control wle  8275.6¢-g 1541.4a 18.4a 806.4a 61.7 ghi 1242.9a 180.9 f-i
(F1)ols 355 s 3 o500 9386.9 cde 2326.9a 22.5a 853.4a 104.3 efg 1843.5a 219.2 i
(F2) Lols 355 s 53 o5+ 10501.2 bed 2404.2a 26.1a 845.8a 154.2 def 2352.4a 332.9d-i
s ¥ (F3) ol 355 S 3 o5t 7539.2 d-g 1965.9a 25.8a 905.6a 94.4 fgh 1804.1a 181.4 f-i
19 August (F4) slezss  7735.0d-g 1551.4a 21.5a 847.0a 183.7 cde 1403.9a 390.2 c-h
F1+F4 4204.1 h 1832.3a 24.4a 943.8a 93.7 fgh 1771.4a 94.4 hi
F2 +F4 5620.6 gh 1781.4a 28.8a 922.3a 111.1 efg 1702.9a 110.4 ghi
Control alz 10156.0 b-e 1714.1a 21.1a 786.3a 213.7 bed 1432.9a 464.2 c-g
(F1)ols 355 s 55 o5+ 124714 ab 2692.9a 21.3a 747.5a 2633 b 1539.4a 844.2b
(F2) Lols 55 s )3 57+ 143483 a 2714.2a 22.6a 781.0a 292.0b 2070.9a 413.9 c-h
) (F3) ol 255 S 3 o5t 8964.1 c-f 2052.5a 22.7a 744.0a 256.0 be 1520.7a 532.7 b-f
) 5:;::n\1£>er (F4) slezs,s 10743.0 be 3117.1a 22.7a 713.9a 286.1 b 2341.9a 671.0 bed
F1+F4 14190.7 a 2978.5a 22.5a 400.9a 599.1a 1179.0a 18329 a
F2 +F4 12784.1 ab 2691.3a 22.4a 832.6a 264.8 b 2120.6a 700.8 be
Control Ll 9967.3 b-e 2722.3a 25.1a 644.9a 241.9 be 1571.7a 631.4 b-e

L, (g4l pre gl M)AG'.LJLQ»! c]a.~): OS5 glaels im0 53T Lolal py cdizd &S 2ie o5 > (gl sdu&ﬁpo}u,@,;
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
F1: 10 ton manure.ha™!, F2: 20 ton manure.ha™, F3: 30 ton manure.ha™, F4: NPK chemical fertilizer
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Fig. 1. Interaction effect of harvest time x fertilizer treatments on percentage of dry mater of forage chicory in 2007
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Table 4. Mean comparison of quantitative traits of forage chicory in cutting time treatments second year (2007)
5 oasde S5 She (o35 S oS absle S5 Shas 03 55 G 3 6Kt 05ke s 3 035 L) 4SS s 035 o) 4 Bl & s Shes 6l s Shes

o Sl Total fresh yield Total dry matter yield Percentage of dry mater Leaf : biomass Stem : biomass Leaf yield Stem yield
No. of cutting (kg.ha™) (kg.ha™) in biomass (gkg") (gkg") (kg.ha™) (kg.ha™)
(e
‘.JJ o 26883.4 a 5868.7 a 21.8b 4394 a 560.5b 23033 a 3564.8 a
First cut
(22 o 7922.0b 2365.1b 30.0a 79.4 b 920.6 a 1954b 2169.8 b
Second cut

L, gyl sme sl M)Ac;;dubl CJ"“J: Oi?\: Slaals Lo 0 505T bl s S 2in Uo g sl)b«f‘j_\.a&;;l:.a()}:.w,a):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test

(YYAY) e3> dlo 53 e alsd 5 Sl s 0l slasles 52 Uy oo e sle S oS sl e s J_i.vl.:a dewlae =0 J g
Table 5. Mean comparison of quantitative traits of forage chicory affecting by harvest dates and cutting frequency in second year (2007)
5o 55 Shs (o35 G ) it aigle S5 Sles 0355 G 3 6Kt 03le s )3 035 L) 4SS S 035 o 4 Bl o & s See w5 Sles

il ol o Sl Total fresh yield Total dry matter yield Percentage of dry mater Leaf : biomass Stem : biomass Leafyield  Stem yield
Harvest date ~ No. of cutting (kg.ha™) (kg.ha™) in biomass (gkg") (gkgh) (kg.ha™) (kg.ha™)
(e
. Il o 21772.4 b 3882.8 ¢ 195¢ 677.5a 322.3d 2625.7a 1255.7d
RESTr A First cut
20 April -
P 77 103643 ¢ 35228 ¢ 349a 83.7d 916.3 a 3144c¢  3207.1b
Second cut
dst o
. 27603.6 a 6408.0 b 22.7d 3919b 608.0 ¢ 2479.5a 3928.0 a
gyl A First cut
8 May £9° o
i 7517.1 cd 2088.5d 30.0b 63.4d 936.6 a 1419¢ 1956.6 ¢
Second cut
Jsl o
. 31271.7 a 73152 a 232 cd 248.7 ¢ 7513 b 1804.4 b 3207.1b
S 3,1 ¥ First cut
20 M -
» 2% 588924 1483.8 d 253 ¢ 91.0d 909.0 a 138.5¢ 1345.7d
Second cut

L, (g4l pre gl M)AG_'.LJLQ»! c]a.~): OS5 (glazels Wiz 090 3T Lolal py cditud &S 2he o > le)l:s\f&u;ni;ltno};.ﬂja):
Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Range Test
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Fig. 2. Interaction effect of cutting frequency X fertilizer application treatments on percentage of dry mater of

forage chicory in 2007
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The integrated fertilizer management of forage chicory (Cichorium intybus L.

cv. Grasslands Puna) as affected by harvest time and cutting frequency
Rezvani Moghaddam, P.', A. Balandari’ and S. M. Seyyedi 3

ABSTRACT

Rezvani Moghaddam, P., A. Balandari and S. M. Seyyedi. 2013. The integrated fertilizer management of forage chicory
(Cichorium intybus L. cv. Grasslands Puna) as affected by harvest time and cutting frequency. Iranian Journal of Crop

Sciences. 15(3): 207-221. (In Persian).

The aim of this experiment was to evaluate the integrated fertilizer management of forage chicory cv.
Grassland Puna as affected by harvest time and cutting frequency in spring sowing conditions in Mashhad, Iran.
A field experiment was conducted with three replications, at research farm of Ferdowsi University of Mashhad,
Iran, in 2006 and 2007. In 2006, application of different fertilizers (10 ton manure ha'l, 20 ton manure ha'l, 30
ton manure ha”, chemical NPK fertilizer (125, 75 and 100 kg of urea, triple super phosphate and potassium
sulfate ha™', respectively), 10 ton manure ha™ + chemical NPK fertilizer, 20 ton manure ha™ + chemical NPK
fertilizer and control (no manure or chemical fertilizer)) were assigned to main plots and three harvest time (06
August, 19 August, 02 September) randomized in sub plots. In 2007, above mentioned fertilizer treatments,
three harvest time (20 April, 08 May and 20 May) and two cutting in 50-60% flowering stage (after harvest and
due to plant re-growth) considered as main plots, sub-plots and sub-sub plots, respectively. Experimental data
was analyzed as split plot design in the first year (there was no frequent cutting) and collected data were
analyzed as split-split plot design in time in the second year. Results revealed that, in the first and second years,
highest dry matter (forage) yield was observed in the third harvest. In the first and second years, dry matter yield
on third harvest (2707.1 and 4399.5 kg.ha™', respectively) increased by 81 and 19 %, as compared to the first
harvest (1496.8 and 3702.9 kgha'l, respectively), respectively. Based on results dry matter yield in the first
cutting (5886.7 kgha’l) was significantly higher as compared to second cutting (2365.1 kg.ha'l). It can be
concluded that in the semi-arid region of Iran, organic manure or integrated management of chemical and
organic fertilizers can effectively contribute to increasing nutrient uptake and forage yield of chicory cv.

Grassland Puna.

Key words: Chemical fertilizer, Dry matter yield, Flowering stage, Forage chicory and Manure.
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