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Influence of elevation on growth duration of maize (Zea mays L.)
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Abstract In order to determine the most suitable planting site and crop variety, an ecological experiment was conducted on the
effect of elevation on maize growth during 2006 ~ 2007. The study utilized seven maize varieties in five experimental stations across
Gansu Province, and five maize varieties in five experimental stations across Yunnan Province. The results show that at the same
sowing time, jointing stage, heading stage and maturity stage of maize prolong with increasing elevation. In other words, the dura-
tions from sowing to jointing, jointing to heading and heading to maturity become longer with higher elevation. Growth period is
therefore positively related with elevation at 0.01 significant level. But when elevation rises 100 m, maize growth becomes sluggish
by 4 ~ 5 days. Maize plant height and ear leaf number reduce with rise in elevation.
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Tab.l1 The phenological phase of maize in high latitude of Gansu Province
(- ) Phenology stage (month-day)
Year Variety Elevation(m)
Sowing stage Jointing stage Tasseling stage Maturity stage
2006 2 1280.0 04-21 06-14 07-10 09-10
Zhongdan 2 1506.5 04-24 06-15 07-19 09-13
1706.5 04-23 06-17 07-14 09-15
2000.0 04-21 06-17 07-26 10-06
22315 04-22 07-02 08-13 10-13
3 1280.0 04-21 06-14 07-10 08-31
Jinxiang 3 1506.5 04-24 06-15 07-17 09-12
1706.5 04-23 06-17 07-16 09-14
2000.0 04-21 06-22 07-24 09-30
22315 04-22 07-02 08-09 10-13
108 1280.0 04-21 06-14 07-14 09-14
Nongda 108 1506.5 04-24 06-14 07-23 09-21
1706.5 04-23 06-17 07-17 09-29
2 000.0 04-21 06-20 07-26 10-16
22315 04-22 07-03 08-09 10-19
2007 2 1.280.0 04-19 06-14 07-12 09-11
Zhongdan 2 1506.5 04-20 06-14 07-14 09-11
1706.5 04-20 06-17 07-15 09-15
2 000.0 04-19 06-25 07-18 10-05
22315 04-20 07-02 08-01 10-15
3 1.280.0 04-19 06-15 07-12 08-31
Jinxiang 3 1506.5 04-20 06-14 07-16 09-03
1706.5 04-20 06-17 07-17 09-12
2 000.0 04-19 06-24 07-26 10-02
22315 04-20 07-02 08-09 10-14
108 1280.0 04-19 06-14 07-14 09-13
Nongda 108 1506.5 04-20 06-17 07-17 09-19
1706.5 04-20 06-17 07-17 09-24
2 000.0 04-19 06-25 07-28 10-17
22315 04-20 07-02 08-01 10-22
#x2 mERGSELESSSHERDMHEYIZEQ2007) 14.7 d, 10.16%
Tab.2 The phen;iﬁi:;l});;(l)ljisgc(;fi;nglozg;n low latitude of CE =267.413 3"
C ) F =62663",F >F |,
Phenology stage (month-day)
Variety Elevation(m)
Sowing stage Maturity stage ’ ’
2 1435 05-25 08-26 165.4d 157.7d
Zhongdan 2 1860 05-19 08-25 137.0d 1349d 1286d 5% , a
2 186 05-21 09-25 b ¢ cd X 1% , A B C C D
3 1435 05-25 08-23
Jinxiang 3 1 860 05-19 08-22 ’
2186 05-21 09-15 > ’
108 1435 05-25 09-01
Nongda 108 1 860 05-19 09-01 5 , 7
2186 05-21 09-12
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Tab. 3 The growth duration of maize in different elevation sites in Gansu Province d
Elevation (m)
Year Variety 1 280.0 1 506.5 1706.5 2 000.0 2231.5
2006 22 Yuyu 22 130 137 138 162 167
16 Shendan 16 128 132 134 156 165
3 Yongyu 3 128 139 141 164 166
108 Nongda 108 137 141 144 165 169
3 Jinxiang 3 123 132 133 154 167
20 Jiushi 20 121 130 131 150 162
2 Zhongdan 2 133 133 138 153 162
Average 128.6eD 134.9¢cdC 137.0cC 157.76B 165.4aA
2007 22 Yuyu 22 130 138 140.5 165.5 173
16 Shendan 16 129 135 137.5 158 171.5
3 Yongyu 3 129.5 140 144.5 167 171.5
108 Nongda 108 135 147.5 152 168 175
3 Jinxiang 3 120 136 138 155 167.5
20 Jiushi 20 118 130 132 154 166
2 Zhongdan 2 131.5 138 141 157 169
Average 127.6dD 137.8¢cC 140.8¢cC 160.6bB 170.5aA
22 :y=73.553 7+0.042 0x (r=0.963 1"") (1) 3 :y=59.925 8+0.047 8x (r=0.988 4™) (12)
16 :y=70.445 3+0.041 6x (r=0.960 5"") (2) 20: y=51.764 4+0.050 6x (r=0.984 6™") (13)
3 :y=73.259 5+0.042 6x (r=0.971 17") (3) 2 :y=78.151 1+0.039 6x (r=0.980 8"") (14)
108: y=86.128 1+0.037 3x (r=0.962 7") (4) 2007 2006 ,
3 1 y=60.689 1+0.046 5x (r=0.974 77) (5) )
20: y=63.653 8+0.043 1x (r=0.9774") (6) )
2 :y=86.207 4+0.033 0x (r=0.958 9°") (7) 100 m,
7 r 0.01 4 54
’ 2.2.2
100 m, 4 d ’ ’
2007 3
2007
574, 16.5 d, 11.22% A ’
JF =344.7939" F =20.1823", 354, 1044
0.01
10.90%
, F >F ,
R4 BRERDHECHEAREBEERSNEERE
Tab.4 The growth duration of maize in different elevation
’ ’ sites in Yunnan Province d
170.5d 160.6 d
140.8d 137.8d 127.6d 5% , a Variety Elevation (m)
b ¢ ¢ d: 1% ’ ABCCD 1435 1 860 2186
7 : 958 Zhengdan 958 87 91 112
22 :y=65.623 0+0.048 0x (r=0.973 5™) (8) 2 Zhongdan 2 85 90 18
16 :y=66.504 0+0.045 7x (r=0.970 5"") (9) 108 Nongda 108 %0 % 105
3 :y=68.979 3+0.046 7x (r=0.983 5™) (10) 3 Jinxiang 3 83 88 108
4 Huidan 4 85 94 98

108: y=82.077 8+0.042 1x (r=0.993 9™) (11)
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0.01 F = Tab.6 Leaf number above the ear of maize in
> . : ’ N different elevation sites in Gansu Province
24.075 1 3 23 Elevation (m)
} Variety 1280.0 1506.5 1706.5 2000.0 2231.5
2 7.8 7.6 6.9 6.9 6.7
23 Yuyu 22
16
2.3.1 Shendan 16 7.6 7.3 7.5 7.4 7.1
’ ’ 3 7.5 7.4 7.3 7.2 6.9
0.01 Yongyu 3
5 5 108 8.2 7.7 7.0 6.6 6.4
e Nongda 108
b b 3
958,"‘ 3 zzee 4 i Jinxiang3 77 72 72 6.9 6.8
’ . ,20 7.3 7.4 7.0 6.6 6.9
Jiushi 20
(9 )
7.8 7.7 6.7 6.8 6.6
N Zhongdan 2
*5 BREXRRMEZHEFCEEFBRANKS
Tab.5 The plant height of maize in different elevation
sites in Yunnan Province cm 815 m), >
Elevation (m)
Variety 1435 1 860 2186 s R
958 Zhengdan 958 220.0 213.1 195.6
2 Zhongdan 2 236.0 262.1 217.5
108 Nongda 108 210.0 274.2 253.0 ’3
3 Jinxiang 3 230.0 2242 205.9
4 Huidan 4 259.8 259.8 2193
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