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ABSTRACT

To investigate the effects of planting date (PD) and density (DNS) of B73 maize inbred line on commercial
qualities of seeds of KSC704 hybrid maize, a split plot experiment was conducted where five PDs kept in main
plots and five DNSs in sub-plots. Results showed that the maximum temperature higher than 34°C during
fertilization lead to reduction in seed yield and seed number per plant with an increase in weight ratio of Large-
round seeds in favor of flat one. For each degree Celsius increase in maximum temperature during fertilization
over 34°C, the proportion of flat seeds (the most desirable size commercially) decreased about 3.8 percent. When
temperature during seed filling dropped below 13°C, the weight ratio of Large-round size decreased in the
harvested seed lot. Temperature had not any significant effect on the average seed weight. On the other hand, the
germination percentage of seed lots with higher portion of large-round and medium-flat seeds, increased and
decreased respectively. The higher DNS changed the weight ratio of Large-round seeds in favorite to Large-flat
seeds, in the way that the highest proportion of flat seeds and lowest proportion of off-size seeds produced from 60
and 70 plant per hectare. It concluded that, commercial seed growers may achieve higher portion of flat seeds in
KSC704 hybrid maize seed production by planting 6 to 7 each square meter and choosing a PD that pollination is
not going to face with temperatures higher than 34°C.
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Table 1. Soil analysis results for 0 to 30 cm depth of experimental field

Clay®%)  Silt(%)  Sand (%) Soil Texture P (ppm) K (ppm) Total N (%) Org(i/r(‘);cc pH EC (ds/m)
2 42 34 Loam 279.4 0.12 122 8 252
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Fig 1. Maximum (upper graph) and minimum temperatures (lower graph) and daily precipitation (column chart)

during 2013 cropping season of Karaj and the growing period of each of five sowing dates (horizontal lines: S1;
1st, S2; 2nd, S3; 3rd , S4; 4th and S5: 5th sowing date)
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Table 2. Mean and maximum crucial temperatures and mean growth degree day of vegetative and reproductive
stages at each sowing date or temperature condition.

Temperature  Sowing date  Tavr(veg) Tmax(VT-R2) GDD(veg) GDD(VT)
T1 (38°C) 21 April 23 38 (41) 12 14
T2 (34°C) 4 May 25 34 (37) 13 14
T3 (34°C) 21 May 26 34 (37) 14 13.4
T4(33°C) 11 June 26 33(36) 14 10
T5 (33°C) 28 June 27 33(35) 14 7
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Tavr(veg): mean temperature during vegetative phase, Tmax(VT-R2): maximum temperature during pollination, GDD(veg):
Growth degree day during vegetative phase, GDD(VT): Growth degree day during anthesis, T1-T5: temperature situation in

each PD.
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Table 3. Mean square of analysis of variations of yield, seed number, unit seed weight, seed number per row and
different seed size and shape composition

Mean square

Mean square of seed size composition

Treatment  df Yield Seed/plant Seed/m®  Seed/row ngggsx.d Us?gg ' M??;;J " Lﬁ;%e Ir_oaurr%g
block 3 9071349  205625™ 586185 9.79™ 56.5 " 527" 68.43"  110.20™ 1.00™
P'gg}ieng 4 8523349.3" 238424 4861008 5256”7  112.2™ 7417 96578  717.047  1562.7"
Blockx 12 gar2441 141133 356108" 367 176.8 484 79.00 38.59 33.53
dz:]iri‘tty 4 311498305 293643.3" 1802307" 12517  1244.9" 13.89" 26.50"  266.03"  146.18"
('fe"‘;]t;t’; 16 211742™  247995™  303610"  1.15™ 213.3" 1419”6322 1733 56.34™
cv - 7.82 10.76 12.01 419 352 248 8.98 8.45 11.68
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Table 4. Simple effects of yield and seed number in different growth temperature and plant density

Planting date / Means
Temperature condition Yield Seed/m?  Seed/plant Seed/row Germination
T1 (38°C) 3565 2352.7° 47245 29.8° 98®
T2 (34°C) 4908° 29263 5gg.85° 335° 98
T3 (34°C) 5024° 2018.9° 618.40° 32.4° 97°
T4 (33°C) 50282 3648.9° 759.15% 32.9% q7°
T5 (33°C) 5105° 3352 5¢ 695.20° 315° 95°
LSD 233.97 232.29 42 A5 0.85 0.42
35000 plant/ha 3739° 2658.6° 759.60° 32.85° 978
40000 plant/ha 4232¢ 2979.0° 744.90° 32.00® 97°
50000 plant/ha 4810° 3012.7° 602.45° 32.20° 97
60000 plant/ha 5194° 3165.6° 527.50° 31.25° 96.8°
70000 plant/ha 5651° 3483.5° 497.60° 30.85° 96.5
LSD 233.97 232.29 42.65 0.85 0.42

W05 o100 a0 (5,0 sme (55l S g o 58 lees lads > b slo Sl
Means followed by the same letter in each column are not significantly different at the 0.05 level.
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1. Seed Grading



S owy (o (BT SIoged) 090 o gre i s VO
Sl Galdl 1) CetS g b g wigy oS5 S 3
«(Sadras, 2007) wilos 5 3,155 ely; olols )&

W

1000 b 260
S 900 -
z | = 250
g o 2 0
2 700 - z
T I
2 600 {& 2 230
=
Z 500 - g 220
@ | = 710
o 400 =
o >
300 : : . . . 200
35 4 5. 3] T
Plantdensity {(p/m2)
d ] ¢
= Y X . 50
K40 { " e AT ¥
% a5 4 - S A-D ;, 415
‘B | A0~ A-D Teel o
- gg A-Die= ~ _AD AD $ AD Z 40
P T oaD™re, B N . ¢
Q 20 | A-D Tt BV \' .(_‘;L‘l"‘ o -‘E a5
_g 15 4 D D s
5 D D D a 30
-
o 10 A i) 25
g 5 ]
S 0 T T T T 1 20
35 4 5 6 7
Plant density (p/m2)
£ 10 - 50
9 4 —
~ < 45
s =
“5‘ 7 .E 40
@ 6 T 35
g S a0
34 =
5 3 ER
©
2 =
5] < 20
0 . : . . 15

e g 5,8kes 1 6,0le Bigy w5155 5 CeiS F b Ll i Kon 5 Sl Ve

35

4 5 §
Plantdensity (p/m?2)

Oebe b 4 S e Ve g Fe g oS5 51 4
oS5 b el Cews 4w 0FIY 5 FIA YYIV YED
9 P9 RAY le.(bcu)l.u B ):l.‘: cél oy 449.1

35 4 5 3] 7

‘__’-—--’ H-1

T
J+_-_-T M

35

4 5 g
Plant density (p/m2)

35 4 5 5
Plant density (p/m2)

gy ,0 ,d 5led @ VT 90 &)3 Jd 85kl g S Cond o (Wgr 05159) Cold) g (oS F b)) plos slojlos hliie S1LY loged
(s ) Ot 6y 831l g IS (C) LSD=11.62, p=0.01 «(p,5) ,ds ;132 (35 b (0,5 (o) ,3u ST 39 (b) LSD=126.8 p=0.01
sle ;3 (F) LSD=5.49, p=0.01 Lawgie 'y 5,0 53l g JS (8) LSD=20.8, p=0.01 s )s 8,5 (sla 4y Cmnns (d) LSD=5.91,p=0.01

. LSD=2.47, p=0.01 «(s ,d &3l 3

Fig 3. Cross effects of temperature (planting date) and competition (plant density) on seed attributes. (a) Seed number per plant

(LSD=126.8, p=0.01), (b) Unit seed weight (mg) or thousand seed weight (gr) (LSD=11.62, p=0.01), (c) Large round seed
sizes (LSD=20.8, p=0.01), (d) Large flat seeds (LSD=5.91, p=0.01), () Medium flat seeds (LSD=5.49, p=0.01), (f) Under size
seeds (LSD=2.47, p=0.01).
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(large and medium) and (b): Mean GDD during seed filling period on large and medium seed size content. The
best fitted curve was Gompertz.
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