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Abstract

To study some steckling characteristics and quantitative and qualitative traits of sugar beet monogerm (Cv. Pars) seed
under the influence of planting date, nitrogen amounts and density an experiment was conducted as split factorial based
on RCBD with four replications at sugar beet elite seed research station of Firouzkooh during two years (2012-2013).
Planting date at levels of 1 and 21 July and 10 August were assigned to main plots and density at levels of 10, 20, 30
and 40 plants per square meter and nitrogen levels including 25% less than optimum, optimum and 25% higher than
optimum in a factorial arrangement were assigned to sub-plots. Increasing the density at different planting dates
decreased steckling weight and increasing nitrogen consumption at different planting dates increased the average weight
of stecklings. In the second year of trial stored and vernalized stecklings were evaluated for the traits of the quantitative
and qualitative traits of seed in RCBD with four replications To achieve the greatest steckling yield (12.24 tons per
hectare), planting 40 plants per square meter on july 1% and nitrogen consumption at 25% higher than optimum also to
reach the highest crude seed yield (122.31 grams per plant) and marketable seed yield (43.74 grams per plant), seed
bearing plants obtained from stecklings of planting date of 1 July x plant density of 10 plants per square meter x
optimum nitrogen consumption and planting date of 1 July x plant density of 40 plants per square meterx nitrogen
consumption at 25% less than optimum respectively are recommended for semi-arid and cold regions such as
Firouzkooh and similar regions in terms of climate.
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Introduction

The development of mechanization and cultivation of monogerm seeds in the beet growing areas in Iran has increased
the importance of producing high quality seeds. The production of sugar beet seeds in Firouzkooh region is done in an
indirect way, that is, the transfer of stecklings is done in two years. Nitrogen is necessary to arouse growth in the early
stages of growing (steckling production) and increases seed yield also increases seed germination percentage.
Generally, increasing the weight of stecklings and reducing density, accelerates ripening, makes the seeds larger and
increases the seed viability. Reducing plant density causes an increase in plant biomass, rather than increasing the seed
yield, and accordingly, to improve economic benefit from environmental factors, dense planting of small stecklings is
better than thin planting of their large types. Also, early planting increases leaf area index and consequently increases
dry weight and root yield. Therefore, the purpose of this research was to determine the most suitable seed planting date,
plant density and management of nitrogen consumption, to produce the most stecklings with appropriate weight also to
determine how the steckling size and agronomic management of steckling production affect the quantity and quality of
the seed was produced.

Materials and methods

In this research, the effect of planting date, nitrogen amounts and plant density on some characteristics of stecklings and
quantitative and qualitative traits of sugar beet monogerm seed of Pars cultivar at sugar beet elite seed research station
of Firouzkooh for two years (2012 and 2013) was investigated. This research was conducted in two separate
experiments in two consecutive years. The first experiment was conducted as a split factorial based on RCBD with four
replications. Planting date at levels of 1 and 21 July and 10 August were assigned to main plots and density at levels of
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10, 20, 30 and 40 (plants.m?) and nitrogen levels including 25% less than optimum, optimum and 25% higher than
optimum in a factorial arrangement were assigned to sub-plots. In the second experiment (in 2013), a part of the stored
and vernalized stecklings that were the result of different combinations of different levels of the factors of the first
experiment were investigated in the form of 36 treatments based on RCBD with four replications. The quantitative traits
of steckling in the first experiment and quantitative and qualitative traits of seed in the second experiment were
evaluated. The obtained data were analyzed using statistical software of SAS (V. 9.1.3) based on the statistical criteria
of the design and Duncan’s multiple range test was performed at the 5% level of probability.

Results and discussion

The results showed that planting date of 1 July, plant density of 40 (plant.m2) and nitrogen consumption at 25% higher
than optimum had the greatest steckling yield with 12.24 (t.hal). With earlier planting, increasing density and
increasing nitrogen consumption, steckling dry weight and total dry weight with 324.44 and 576.05 (gr.m?),
respectively had the highest values. It seems that earlier planting has created suitable conditions for the growth of aerial
and underground organs in the plant. Mean comparisons showed that the treatment combination of planting date of 1
July, plant density of 10 (plant.m2) and nitrogen consumption at optimum level in steckling production, had the greatest
crude seed yield with 122.3 (gr.plant?) in the second year. The highest marketable seed yield (43.74 gr.plant™) obtained
from the stecklings of planting date of 1 July x plant density of 40 (plant.m) x nitrogen consumption at 25% less than
optimum. The higher percentage of seed emptiness in most treatments of density and nitrogen consumption occurred in
the later planting date. In general, the treatment combinations related to the first planting date were in a better condition
in terms of the percentage of seed viability. It seems that from the earlier planting date, larger roots were obtained and
this increased the growth rate of the stecklings, the quantitative and qualitative yield in the second year. Other
researchers also stated that in general, increase in steckling weight (caused by early planting) and decreasing density has
caused the seed to grow larger and increasing the seed viability.

Conclusions

According to the results of this research to achieve the greatest steckling yield (12.24 t.hal), planting 40 (plant.m*) on
July 1% and nitrogen consumption at 25% higher than optimum also to reach the highest crude seed yield (122.31
gr.plant?) and marketable seed yield (43.74 gr.plant?), seed bearing plants obtained from stecklings of planting date of
1 July x plant density of 10 (plant.m?) x optimum nitrogen consumption and planting date of 1 July x plant density of
40 (plant.m2)x nitrogen consumption at 25% less than optimum respectively are recommended for semi-arid and cold
regions such as Firouzkooh and similar regions in terms of climate.
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Table 1: Physical and chemical characteristics of the soil of the first test site at a depth of 0-30 cm during the two years
of 2012 and 2013
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Table 2: Physical and chemical properties of the soil of the second test site at a depth of 0-30 cm in 2012-2013 crop year

oSl colan ) o '

. Sloss Oi9r iy o O e J) o
s=hy Jbe anad p Geerj o) Sk cél,
Crop Year pH (s (22)3) (%2)3) CFlos)  (Claw (%2,%) (22,%) (%29 sl texture

e OC (%) N (%) K (ppm) P (ppm) Sand (%) Silt (%)  Clay (%)
EC (dS.m)
2012-2013 75 063 0.26 0.029 292 146 16 57 27 e
Silty loam

1. O-Type

41



\f.¥ ob’.wgb" 9 )L@ 1Yo-64 QL%&.@/J,‘ 3)'.0.3) /,ag.w 9 Cmn »\.L" /GQLS u‘.\.Jy 6)31:3

(2004 7 e gizih 9.1.3 aseis SAS gLl l5éle
o 39 Galejl 53 oS gl bl 2 LoeSiben aglie
JHley by bsaz g, oy zy Jliol mhw )0

A bl Excel lidle 5 lawgs b IS g, 9 Word

Az a9 Slos

SIS G5 el il 4 s oLis allgs oS je arp b
ool Sl g woys iy ol gl ;o azady; oSles »
g2 )l giae do)d S mhaw jo Sde cnl ey polie
TR g 50 Oigrw x Clls b blie sl il e
x aig o1y x CBlS b s (i x aig o515 we)o
sloazasy, oSles 59, » wo)d S mhe o ey
JlEe S ol lbgme (Y Jsaz) wog b gee (550
Ol azaiy) o 8les (59,0 X aig o515 x cllS &6
adllas o Jelse LS o o ol L3, eges 45 ol
el Siglatie

2. SAS Institute

70

3 sldwe (IYAY oo Ve) cliloy dsje o
o s dd ey gl I el V0 el
Jlamil 5 6)lzs (5 oo 3 Pl (2500 0 (aBSES
2% 0 Sdkee 6 pSoilul g (njes 5l ey B el A
S s s ol ool iy Gl 5 S oltalesl ¢ ol
Slie (dg) c3bp 5l g Jie Js )l widj0is
ao,s (D) 05 o s YIO-F/0) o lusliv] slo,dy as )
Sy 0o )d (D) 05 o Juo YO 15) Gipws ;5 slaydy
o,y (D) 0,5 o e F10 YY) S5 Ls o3lasl lyls
Si¥ler woy3 9 p)sgge Sy doys wlslia g« S
slo,d g o laslinl & vey i gl sl (g Skl
L etalesl lasloss 5l ol s o050 luibial 5l >
Sl Gylrg oKiws 5 pFasliw oKiws jl eolaul
5wy Al glizl 4 wise jeaS WLl oSl
5 oy Jheme
lojles 51 oo 0 0 ol ez wl plxl gl peilasly
Focskes YIO-F/0 la,ds 5 (s pSaiges )b ialesl 8,90
Ol 0aal Cawoas slael (65 Sk b g plsl (@) 0,5
elassay ails 52 ()59 9 (Slyz wo ) pyigise syl
OS50 e e lp (Gialsr wess e ol
w0ad oS g o jlailinl Wl G SU O dged Hlex
Shosliial b wciaShaze jo 28,518 51 iy 5 O8leds
0O edd (Geaeas lia 55 9o (uSTebuy S7) B Jelxe
Bob s j0 g e T eSS b ble IS s
ST 1o 10 ladiges e 0l 00lo,] 3 aiis j0 pgaze
g b)) a8 3 18 ol )3 cole as 0 VEY . gles yo a,

SlF b e b Ganple

pll 59, 50 Jbaw e3jaily> slaydy b leds (2007 O sl
Jsb 45 wins il esjallyr olaydy (ioled olKin 0
(013 lwsh 5y e b el g0 lagl azady,
08 alex slaydy olaws o iulidl a5 LK U o les
osjaile> sla,dy slaws Jlgie 59, dw Soedy § ald cvaliv
5 a2l (s Cumd 8l dalsl wile b diged o o
(2007 o) 5 4il5,3) 05 ) 2 /A Q2L
L Jsl Gialejl allugs (slaosls sly o8 po uilly a3
&) olse plo b Sy Jlo (Bolas J1 (38,5 L 5o
iyl ggesl pll 51 Gy (Ul solie g o515 oS
oSy @5 5 s bailly Gog Ree 5l plaebl cgx
L osliuls 5o 25k g)lel (njlae bl po Sialosl ool

1. Benard and Toft



ool (el G yG S o w1yl Ko g 00l jiume

GalesT o 53 55 (3958 5 g 0513 wublS )b ySbicos aalllaesjge Slio o8 e il g 4355 Y Jour
Table 3: Combined analysis of variance for studied traits under the influence of planting date, plant density and nitrogen in two years of experiment

Slayyo 2 Sks
MS eolilaz o Joves) é?L;.A
J i 03 azady, S G azady; bwgie ) azady) o)Sles df SOV.
Total dry weigt Steckling dry weight Steckling average weight Steckling yield

12678.02" 38296.66" 218.73™ 2.82m 1 Year Jl
12306.88 13115.20 88.21 5.04 6 Replication (year) (JL) ,),Ss

2367415.74™ 987419.97" 5078.63™ 1314.51" 2 PDa cls &,
19249.28™ 30283.56™ 1167.58™ 29.12" 2 PDaxY Jlox cals &b
10651.63 13587.29 332.35 10.96 12 Main plot error ol o5 slas
51519.13" 18399.89" 2790.57" 18.58™ 3 Pde e @S|y
3476.19™ 745.24 191.51" 2.34™ 3 PDexY Jlo x a595 o515
27522.73" 15996.59™ 1125.48™ 7.10™ 6 PDaxPde W o1y x coils ol
11799.55" 4603.31" 115.67™ 2317 6 PDaxPDexY Jlo x gy o515 x coblS g

205522.44™ 60511.92" 2052.30" 64.32™ 2 N 059,55
1212.69™ 977.91% 73.73" 0.15" 2 NxY Jlo x 39,8
32634.38" 13210.42" 446.09 18.11" 4 PDaxN 59y % S )b
2785.84™ 1348.95™ 32.31" 175" 4 PDaxNxY o x 559,50 x cuilS o b
44067.72" 17671.36™ 265.07" 10.24” 6 PDexN O30y X G oST5
1870.49" 2057.01™ 73.21" 1.02" 6 PDexNxY Jlo x 039558 x d5gw oS5
24058.50™ 6740.30" 134.66™ 4.86™ 12 PDaxPDexN 5950w X gy o515 x cudlS b
3948.49™ 2266.14™ 91.60" 0.81" 12 PDaxPDexNxY Jlo X (35950 X Agr o515 x <SG s
4526.30 2640.46 115.25 2.64 198 Sub plot error R OyS sl

23.40 14.14 19.49 15.63 CV (%) (90,3) Sl yaess

Qo ) 50 sl o ;o o sime I3 Sre pué cud S T g "

#ns

ns, " and ™: Non-significant, significant at the 5% and 1% probability levels, respectively
Jlo Y g 55,58 N gy o515 PDe uils &, :PDa
PDa: stands for planting date, PDe: for plant density, N: for nitrogen and Y for year
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Fig. 1: Mean comparison for interaction effect of planting date x nitrogen on steckling average weight in sugar beet
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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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t1, 2 and t3 stand for planting date of 1 and 21 July and 10 August, respectively and ni, nz and ns stand for nitrogen 25%
less than optimum, optimum and 25% higher than optimum, respectively
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Fig. 2: Mean comparison for interaction effect of planting date x plant density on steckling average weight in sugar beet
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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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t1, t> and t3 stand for planting date of 1 and 21 July and 10 August, respectively and d1, dz, ds and d4 stand for plant

density of 10, 20, 30 and 40 plant m?, respectively
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Table 4: Mean comparison for interaction effects of planting date x plant density x nitrogen on steckling yield, steckling
dry weight and total dry weight in sugar beet

(Eroyse o 0,5) JS Stz (459 (Eroye o p)5) azaiy, Sz (59 (LS 5o () azads, o ,See Sl

Total dry weight (g.m) Steckling dry weight (g.m?) Steckling yield (t.ha®) Treatment
266.98¢ 185.95¢f 6.62°" tyxd;xn,
381.45% 220.49%¢ 7.87¢¢ tyxdixn;,
369.12¢ 217.020¢ 8.97° tyxd;xng
270.09¢ 173.38%9 5.99%9 tyxdoxny
449.23 264.76%¢ 8.08% tyxdyxn;,
403.45% 260.70%° 8.49 t1xdoxn3
368.89° 210.80°f 8.39% tyxdsxn,
375.82% 237.48%4 8.94¢ tyxdsxn;
400.42% 226.72¢ 9.48° tyxdsxng
249.719" 149.52¢h 5.36%" tyxdgxny
327.07f 219.520¢ 9.50° tyxdaxn;,
576.05° 324.442 12.24° tyxdaxng
129.18% 75.26M 3.35M toxdyxny
129.12¢ 88.84" 3.55¢1 txdixn;,
200.33 105.889" 4,997 toxdixng
157.92j« 84.50" 3.52ni toxdyxny
127.97¢ 72.60" 3.39M txdyxn;,
149.15% 73.02hi 3.8490 toxdoxn3
187.201 106.959%" 4.47% toxdsxny
213.321 108.499% 4.64%h txdsxn,
220.93" 140.68" 5.121" txdsxng
138.67¢ 87.75" 3.440k toxdgxn,
260.25¢ 150.90°" 6.23%9 toxdsxn,
435,53 291.06% 6.37°9 toxdaxng
35.68™ 15.791 0.70' taxd;xn,
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72.57" 25,741 1.39" tyxdyxng
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44.06™ 17.631 0.81" tyxdaxn,
46.19™ 18.901 0.82¢ taxdaxn,
53.14'™ 21.921 0.94K tyxdaxng
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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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t1, t2 and ts stand for planting date of 1 and 21 July and 10 August, respectively. d1, d2, dz and d4 stand for plant density of 10, 20, 30

and 40 plant per m™, respectively. n1, n2 and ns stand for nitrogen 25% less than optimum, optimum and 25% higher than optimum,
resnectivelv
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Table 5: Analysis of variance for effect of stecklings obtained from different treatments on crude and marketable seed yield, distribution of seed size and percentage of seed
emptiness in sugar beet

Slaye (eSiles
MS
S 03Il 548 ) 4% o Shes &olyl ax o e malie
Distribution of seed size S aey Seed yield df S.0.V.
= - = Percentage of seed . . 1 .
@) 55 ko D Vb @) 35 e da YIO-D s @) 35 o ea VIO emptiness o M ol
>5 mm round (@) 3.5-5 mm round (&) <3.5 mm round (@) Marketable Crude
109.96™ 372.35™ 319.02™ 112.58™ 2286.51" 3240.73" 3 )|_"§3 )
Replication
13.84™ 159.58™ 138.20" 27.83" 260.05" 1985.60" 35 cilite slojlos jl Jol sloazaty,
Stecklings obtained from different treatments
10.65 54.19 35.67 18.16 163.06 496.46 105 >
Error
1317 19.24 17.70 2058 20.24 18.66 - (30,) Sl o 75
CV (%)

Ea # NS
9 ¢

Ao, 0 gV izl mhaw (o o s o)l pre it o Sy
ms, " and **: Non-significant, significant at the 5% and 1% probability levels, respectively
D55 ialojl Jelge glie zalaw cilizes Sl 5 Jol> a5 Jsl Jlo Gialejl 5l ooy culs y gloazady,
*: The steclings harvested from the first year trial, which were the result of different combinations of different levels of experimental factors
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Table 6: Mean comparison for traits of crude and marketable seed yield, distribution of seed size and percentage of seed
emptiness obtained from stecklings of different treatments in sugar beet

(20,2) b o5l o595 . (®32 ) £,5) 5 3 Shos
Distribution of seed size (%) ):' S5 M): Seed yield (g plant?) Sles
= = ercentage o N - .
@) 55 fodkea VID-0 s @) 55 oo VI ;o empgness sy kG NES Treatment
3.5-5 mm round (&) <3.5 mm round (@) Marketable Crude
43.15% 30.93" 19.73 22.33M 89.58bcd tyxd;xn,
48.21% 25.74v 17.95f 42,52 122.312 tyxd;xn,
48,73 26.24" 17.29¢1 22.35" 106.60% tyxdixng
40.66°" 32,5717 20.61°" 33.47¢f 78.63°" tyxdyxny
39.50M 28.38" 19.63%i 21.77Mi 61.80% tyxdyxn,
49.99? 25.85" 16.01) 36.98"¢ 96.580 tyxdyxng
48.30% 27.04v 16.99¢1 19.84 57.90% tyxdaxny
30.167 34,30/ 20.34% 30.20 88.33"¢ tyxdaxn,
42.37%f 32.88/° 18.45¢1 34.62¢f 79.69° tyxdsxng
41.90% 31.694 20.07° 43.74° 68.974" tyxdgxny
44,23 28.06% 19.00¢ 33.97¢f 71.51¢9 tyxdgxn,
46.64 29.63° 16.14i 21.48" 54.15" tyxdaxng
41.35%9 31.49™ 21.69°f 21.24N0 35,59 toxdyxny
37.11 34.95"k 21.16"9 37.410 63.26% toxd;xn,
37.43" 31.98KP 20.77°" 31.23% 49,559 txdixng
41.22%9 28.24% 22.68%¢ 31.19¢ 60.30" toxdoxny
42.11% 29.74Pt 21.40%9 20.92ni 35,55 toxdoxn;,
39.13% 31.95%P 18.83¢1 35.74°" 57.25% txdyxng
37.23" 35.03" 21.75f 33.88°" 56.02"! toxdsxny
36.631 31.37m" 21,745 24,679 45,62 toxdsxn;
41.02%9 27.63U 18.84¢1 24,849 43,71 txdsxng
38.449k 29,940 24.71% 21.53ni 36.00 toxdgxny
37.989% 33.83" 18.83¢ 24.00" 38.321 toxdgxn,
40.56° 28.68%¢ 19.66% 31.20¢f 50.799" txdsxng
26.32° 44,01 23.77%¢ 37.55% 76.40° tyxdixny
30.89" 47.03? 16.67" 16.92 40.02" taxd;xn,
28.52°P 41.50¢% 23.72%4 17.06™ 38.47" tsxdixng
37.889% 33.74i" 22.04f 18.61" 39.05" tyxdyxny
29.63% 40.75%F 24,558 22.97Mi 50.08¢" taxdoxny
30.60" 40.14%9 24.11% 20.64"i 42.99" tsxdyxng
28.97° 46.65% 20.17°1 14.104 33.73% tsxdaxn;
27.85% 38.77¢% 27.45° 19.48" 4537 tyxdsxn,
35.97km 34.52" 22.97°¢ 20.49"i 40.14" tsxdsxng
34.49'™ 37.831" 21.0209 12.83' 30.74' taxdsxn;
30.40™ 43,39« 21.39°9 19.77m 46.29¢" tyxdaxn,
33.01™ 37.39%" 23.40*¢ 20.83" 43.45M tsxdsxng

8,105 o e B aop0 O Jleil a0 SSls slasslosiz yges] ulal 5 (g ;o 10 S e g > b sla g Sile
Means in each column followed by similar letter(s) are not significantly different at 5% probability level using Duncan’s Multiple
Range Test
oS P NZ g N2 N1 mspe o ;0 Aige Fo g Ve (Ve Ve (Sl Coiparda gds 2 1 0o Y g, Ve g Ve CllS & )b s jauta gt2 da

Wt 3>l T 303 VO g Ay s> i 9>l 58 003 YO (39
t1, t2 and ts stand for planting date of 1 and 21 July and 10 August, respectively. di1, dz, ds and d4 stand for plant density of 10, 20, 30
and 40 plant per m2, respectively. n1, n2 and ns stand for nitrogen 25% less than optimum, optimum and 25% higher than optimum,
respectively
Bogr Stalej] Jelge @gliie zalaw calisee BlS 5 Jol> a5 Jol Jlo iolesl 5l oo cils y sloazasy )
*: The steclings harvested from the first year trial, which were the result of different combinations of different levels of experimental
factors
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Table 7: Analysis of variance for stecklings obtained from different treatments on mechanical viability, germination
percentage, average time of germination, thousand-germ weight and monogerm seed percentage in sugar beet seeds
with a size of 4-5 mm round (@)

Slaye (eSiles
MS a0 _—
T : . - - . — i S e
L)) g0 oo alo,le oz Giale ol 5eSlee Giallezr oy (Sl analiogh 0l SOV
Monogerm seed Thousand- Average time of Germination Mechanical df
percentage germ weight germination percentage viability
364.78" 0.71" 476.88™ 2309.08™ 1911.78™ 3 )|_/SJ_
Replication
sl 5l Jol> slbazaiy,
162.67™ 1.38™ 56.84™ 154.80™ 202.26" 35 Tl
Stecklings obtained from different
treatments
112.67 1.05 53.71 163.39 131.75 105 o>
Error
18.92 8.09 22.90 17.70 19.67 - (30,3 Slyeadd o 52
CV (%)

2oy 0 g ) il mhaw ;o lo re lo gre b s gy g TP
ms, * and **: Non-significant, significant at the 5% and 1% probability levels, respectively
B0 imlesl Jelge gl zalaws calizes BLoS 5 ol a5 Jol Jlo Gialosl 5l oads cudlo y sloazady,
*: The stecklings harvested from the first year trial, which were the result of different combinations of different levels of factors of
the experiment
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Table 8: Mean comparison for mechanical viability in seeds with a size of 4-5 mm round (&) obtained from stecklings
of different treatments in sugar beet

Sl aeliogd  j Jols gloazasy, Sl ambiogh  jl folbs claazay,  SolSe 4l ogs § Lol gloazads,

(22 ,0) Gl slo o (2 ,) it slolos (22 ,0) falize slalans

Mechanical Stecklings obtained from Mechanical Stecklings obtained from Mechanical Stecklings obtained from

viability (%) different treatments viability (%) different treatments viability (%) different treatments
43.25™ t3><d1><n1 60.258-h tzxd1Xn1 .."-)6.5Oghi tlxdlxnl
60.75¢%1 t3><d1><n2 57.009" tzxd1xn2 63.25% tlxdlxnz
4875I t3><d1><n3 62.75def tzxd1Xn3 60.759fg t1><d1><n3
59.256-h t3><dz><n1 58.506-i tzdeXm 63.25Cde tlxdzxnl
55.50M tsxdzxnz 62.75%f tzxdzxnz 58.25 tlxdzxnz
54.00”k t3><d2><n3 61.258fg tzxdzxn3 68.25abc tlxdzxng
4900' t3><d3><n1 58.506-i tzxd3xn1 73.252 t1><d3><n1
57.75%i t3><d3><n2 50.75M tzxd3><n2 59.75¢" tlxd:;xnz
58.25M t3><d3><n3 60.25%" tzxd3xn3 69.50% t1><d3><n3
49.25k| t3><d4><n1 57_75ghi tzdian 5825fl tldian
59.25¢" t3><d4><n2 48.50' tzdian 57.75% tlxd4><n2
42.25" tgxdaxng 67.75% taxdaxng 71.25% t1xdsxng

A, o gixe BB as )0 0 Jlaiz | mhaws jo SSls (glasslonis Qy’)"l ookl 2 st j2 0 S iiie g > b sl 1 Sile
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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t1, t2 and ts stand for planting date of 1 and 21 July and 10 August, respectively. d1, d2, ds and d4 stand for plant density of 10, 20, 30

and 40 plant per m2, respectively. n1, nz and ns stand for nitrogen 25% less than optimum, optimum and 25% higher than optimum,
respectively

oy Limlesl Jelge gl zalans calizee BlS 5 ol a5 Jol Jlo Sialosl 5l oo cudlo y slvazady,
*: The stecklings harvested from the first year trial, which were the result of different combinations of different levels of factors of
the experiment
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