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(Cichorium intybus L. cv. Grasslands Puna)

Effect of plant density and harvest time on forage yield of chicory

(Cichorium intybus L. cv. Grasslands Puna)
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Table 1. Physical and chemical properties of experimental field soil
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Soil texture Available N (mg.kg™) Available K (mg.kg™) Available P (mg.kg™") EC (dS.m™) pH
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Fig. 1. Experimental treatments layout based on harvest time and cutting frequency in the first (2006) and

second (2007) years
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Table 2. Harvest time of ‘Grasslands Puna’ forage chicory (2007 and 2008)

Ju o Olebs Sl 0l iy A e Eb
Year Cutting frequency Harvest time Growth stage Date
Jsl sl 38 Aoy 313,010
harv harvest 10% flowering 5 Aug
(OYA?) Jsl Jle Jsl o p33 Zubls p S o ys -5 sls e YA
First year (2007) First cutting Second harvest 50-60 % flowering 18 Aug
pao Sl JS 22 ST AN
Third harvest Full flowering 1 Sep
Jsl esls T RS R 39T
harvest First 10% flowering 19 Apr
£33 oo £33 s 23S Ao 30090 Cigusy A
Second cutting Second harvest 50-60 % flowering 7 May
pom il FE 8 Sl
(YAY) 53 L Third harvest Full flowering 19 May
Second year (2008) Jsl dls s ¥
harvest First 10% flowering 24 Jun
po o pso Sl #3fS o ps0-pe AW
Third cutting Second harvest 50-60 % flowering 2 Jul
po Sl JS s 8 AW
Third harvest Full flowering 8 Jul
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Table 3. Phenological stages of ‘Grasslands Puna’ chicory based on days and growing degree days (GDD)

(after planting)
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95 7 Epigeal emergence (sla) glacS , 75 5) 0As jom
347 24 4-5 leaves SpF-0
498 34 7-8 leaves S VA
1149 67 18-20 leaves (o, 8L) (S AT
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2160 113 10% flowering s S Ay
2429 126 50-60% flowering s S a0 8
2729 140 Full flowering oS a5 S
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Table 4. Mean comparison for plant characteristics of ‘Grasslands Puna’ chicory in plant density and harvest time treatments

Sl gl sles 5o s Sles & eKas s Sles sl  Sis s Sles 035 St 5 5 S 035 S ) 4 il s i le s Sles
Treatments Fresh forage yield (kg.ha')  Dry leaf yield (kg.ha™) Dry stem yield (kg.ha™) Leaf : Biomass (g.kg") Stem : Biomass (g.kg!)  Dry forage yield (kg.ha™)

Plant density. m™ SpaSly

10 358713 ¢ 547.8 b 5933 b 461.9a 4989 a 1197.4b

20 42819.6 b 581.9b 6583 b 4459 a 515.7a 13013 b

40 57091.5 a 703.0a 7819 a 440.1 a 521.7a 1548.5a
Harvest time Sl Ol
harvest First sl csls 45039.9 ab 690.4 a 534.1b 570.1 a 42990 12244 b
Second harvest s il 49054.7 a 690.0 a 765.7 a 42230b 5492 a 1508.3 a
Third harvest Py bl 41702.1b 45220 7337 a 3554c¢ 5572 a 131440
Cutting frequency o ol
First cut Jsl o 30750.1 b 964.8 a 2183 ¢ 746.2 a 1714 ¢ 1290.6 b
Second cut 5 80310.0 a 750.7 b 801.1b 500.2 b 466.3 b 1625.6 a
Third cut Py o 24719.5¢ 117.0¢ 1014.1a 101.5¢ 899.5a 1131.1¢
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Means in each column, followed by similar letter(s) are not significantly different at 5% probability level usin

o
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Table 5. Mean comparison of plant characteristics of ‘Grasslands Puna’ chicory in cutting frequency and harvest time treatments
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ncan's Multiple Range Test
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Cutting frequency Harvest time Fresh forage yield (kg.ha')  Dry leaf yield (kg.ha™) Dry stem yield (kg.ha™) Leaf : Biomass (g.kg) Stem : Biomass (g.kg") Dry forage yield (kg.ha™)
N 29039.6 cd 7533 ¢ 238.9.d 7644 b 2357 ¢ 9922 ¢
harvest First
il o f92 il 33044.7 ¢ 1425.6 a 286.1d 761.6 b 1529d 1869.4 b
First cut Second harvest
o Sl
Third harvest 30174 ¢ 715.6 cd 130.0d 712.7b 125.7d 1010.0e
s 75179.3 b 1197.8 b 208.9d 8473 a 152.7d 1406.7 cd
harvest First
£33 oo p33 Sdls
Sevond cut Second harvest 89201.5a 4789 ¢ 740.0 ¢ 3914c¢ 608.6 b 12189d
o Sl
T}:ird harvest 76549.6 b 575.6 de 14544 a 261.8d 637.7b 2251.1a
Dol s 30893.2 ¢ 120.0 f 1154.4b 98.6¢ 901.4a 1274.4 cd
harvest First
O pa3 il
Tiﬁrd Tt Second harvest 24890.7 cd 165.6 f 1271.1b 114.0 e 886.0 a 1436.7 ¢
o Sl
Third harvest 18369.6 ¢ 65.6 f 616.7 ¢ 91.8¢ 908.3 a 682.2 f
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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 6. Mean comparison of quality characteristics of ‘Grasslands Puna’ chicory in plant density treatments

N e o T esle pun L6 oS mn ) it > Shos
Sg0S15 Whole ash Dry matter digestibility Organic matter digestibility =~ Digestible value  Digestibility yield
Plant density.m™ (%) (%) (%) (%) (kgha™)
10 84a 80.1a 60.6 a 554a 462.0b
20 7.7a 74.9 a 54.8a 50.6a 442.0b
40 93a 783 a 60.3 a 548 a 686.5 a
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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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Effect of plant density and harvest time on forage yield of Chicory

(Cichorium intybus L. cv. Grasslands Puna)
Rezvani Moghaddam, P.', A. Balandari’ and S.M. Seyyedi’

ABSTRACT

Rezvani Moghaddam, P., A. Balandari and S.M. Seyyedi. 2015. Effect of plant density and harvest time on forage yield of
Chicory (Cichorium intybus L. cv. Grasslands Puna). Iranian Journal of Crop Sciences. 17(2): 104-114. (In Persian).

To study the effect of plant density and harvest time on forage yield of Chicory (Cichorium intybus L. cv. Grasslands
Puna), an experiment was conducted at Research Farm of Ferdowsi University of Mashhad, Iran, over two years
in 2006 and 2007. Experimental design was split-split plot based on complete randomized block design with
three replications. Different plant densities of ‘Grasslands Puna’ chicory (Cichorium intybus L. cv. Grasslands
Puna) (10, 20 and 40 plants.m™), three harvest time (10% flowering, 50-60% flowering and full flowering) and
three cutting frequency (due to plant re-growth) allocated to main, sub and sub-sub plots, respectively. Results
showed that10% flowering and full flowering stages of ‘Grasslands Puna’ chicory were achieved at 113 and 140
days after sowing, respectively (2160 and 2729 growing degree-days). Total fresh forage, dry forage and leaf
yields of ‘Grasslands Puna’ chicory were significantly increased (more than 59, 29 and 28%, respectively) by
increasing the plant density (from 10 to 40 plant.m™). The lowest dry leaf yield (452.2 kg.ha™) and leaf to
biomass ratio (355.4 g.kg'l) were observed in the third harvest (full flowering stage). In general, planting density
of 40 plants.m™ and harvesting in of 50 % flowering stage produced a satisfactory forage yield in ‘Grasslands
Puna’ chicory in climatic condition of the experiment site.

Key words: Forage ash, Forage Chicory, Dry forage yield and Leaf to biomass ratio.
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