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STUDIES ON MAGNESIUM DEFICIENCY SYMPTOM
IN CORN CROP

1. Varietal Difference of Magnesium Deficiency Symptom and
Effects of Magnesium Fertilizer on Growth and Yield in Corn.

Hiroyuki Naxano & Hideo Kusmisiki
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f Treatment

Year ‘ ——— Experimental methods
| Material ! Mg.
" Sakashita  (H) | (0 kg/102) Split plot design, r=3
(N) | (4kg/102) - Sowing stage, May, 16
1964 " Sapporo-8-gyo A area per plot, 8.1m?
| Tsukiko-398 ! I Plant density, 90x30cm
; Ko-4 i Fertilizer, N:P,05; K,0:-9;12:6 (kg/l0a)
SyA, Manure =2,000kg/10a
| Long-fellow ‘ (0 kg/10a) ' Split plot design, r=3
‘Sakashita (N | (1kg/102)  © Sowing Stage, May, 14
. Yamamoto-shu | - A area per plot, 10.2m?
1965  Sapporo-8-gyo Plant density, 75x30cm
* Honko-3306 4 Fertilizer, N:P,0,: K,0=9:12:6 (kg/102)
| Ko-4 ‘ » Manure=1,500kg/10a

i

- SyA,
# 1, MgO was used Magnesium fertilizer (25% sulfate of MgQO).

All commercial fertilizer was mixed and it was placed in row,

2, The soil is fine sanddy loam which is rich in humus.

3. Exchange MgO is 33.5mg/100g dry soil that is typical soil at Hokkaido prefecturl

Tokachi Exp. Sta,

m & =\ ®B #

Tab. 2 A leaf blade number of Magnesium deficiency symptom®*

Treatment ‘ 1964 ; 1965
Material © Mg, 6/7 I5/7 . 2/i . wf6 | 37 15/7
T S T A S
Sakashita (H) - 1.12 3.5 3.2 :
+ 0.03 | 0.3 2.4 |
Sakashita (N) - 1.20 3.2 1.3 0.8 | 1.9 1.6
+ 0.03 0.1 2.3 | 0 0 0
Long-fellow - 0.7 i 1.G 4.3
+ | ! 0 : 0 0.2
Yamamoto-shu - ! 0.4 | 0.9 1.9
i + ; | o 0 0
Sapporo-8-gyo bo- 033 | 0.5 1.4 0.1 0.3 0.2
+ o, 0 o0 | 10 o 0
Honko-3306 - x 2.0 2.9 1.1
+ ; 0 1 0 0.3
Tsukiko-398 - 0.33 0.6 2.0
+ 0 } 0 2.1 i
Ko-4 - 037 . 04 | 2.1 14 2.6 3.3
+ 0 01 | 19 | o | 0 0
SyA, - 0.27 1.v 0 21 04 . 0.8 2.9
+ 0,03 0.1 | 1.5 ! o | 0.8

% Leaf number per plant.



Treatment Germination . Half emergence Maturation or mature rate
| T T 2 T ¥ e e on harvesting
Material Mg germinate | formity  Far | Tassd TR
i ; i ; i
Sakashita (N) - ' 5.27 ‘ uniform  7.30 . 7.3l Yellow middle
+ 27 : 28 29 l Yellow latter
. i
Long-fellow - 26 | uniform 28 ! 30 Yellow middle
! + | 2 ‘ 26 | 28 Yellow latter
Honko-3306 i - 26 . uniform 29 | 24 September 29
IR 2% | | 19 | 21 September 26
Ko-4 = | B uwiform | 8.2 i 83 | Yelow middle
+ 28 | * TR 3 Yellow latter
SyA, - 28 1 uniform | 7.28 | 7.31 Yellow latter
%+ 28 ‘ 2% 29 September 29
- ( 26 ’ uniform | 24 { 26 Yellow latter
Yamamoto-sha + | 26 : ! 24 26 September 28
1 \ b
Sapporo-8-gyo - ’ 27 1 unmiform | 31 ! 8. 3 Yellow middle
‘ 27 29 ‘ 2 | Yellow latter
Tab. 4 A tillering and characters in harvest time
Treatment ‘ g:}l‘j{g‘ﬁ per | Plant height  Ear height  Stalk thickness,  Lodging
| oo I |
Material '~ Mg. 10 plants) (em) (cm) (cm) %>
Sakashita (N) - ! 22 203 . 74 Y 2.2 27
+ ’ 26 ‘ 195 63 2.2 20
Long-fellow - 20 ‘ 202 ; 70 2.0 20
+ ! 21 ‘ 207 | 61 2.0 10
Honko-3306 - ‘ ) | 206 i 66 1.9 40
+ l 8 1 208 68 2.0 17
Ko-4 - 21 | 236 : 73 2.1 30
+ 22 236 ; 73 2.2 10
SyA, - 0 i 178 72 .7 22
+ 2 ‘ 174 65 1.9 12
Yamamoto-shu - ‘ 15 211 ; 57 2.0 33
+ | 16 215 38 2.0 13
Sapporo-8-gyo - # 24 ‘ 212 73 2.2 10
+ ! 26 218 : ! 2.2 3
Mean - 15.3 (100) 207 (100) ' 69 (100) 2.0 (100) 26 (100)
+ { 96) 2.1 Q105) . 12 (4D
)
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Tab.3 A growing stage

17.3 (113) . 208 (100) . 67
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Tab.5 A plant height and leaf number in growing
Treatment : Plant height (em) Leaf number
Material o Mg June 28 July 17 June 28 July 17
Sakashita (N) i - ! 40.1 104.3 8.6 13.8
-+ ; 45.7 117.3 8.6 14.1
Long-fellow o= 12.2 107.8 8.6 13.6
i + : 44.2 110.4 8.6 13.8
Honko-3306 - 16.4 113.7 8.7 13.7
' + 47.3 121.3 9.1 4.1
Ko-4 | - (4.1 107.9 8.3 13.1
+ 15.1 111.7 8.7 13.3
i ; i
SyA, ; - 25.6 ‘ 73.4 7.1 ‘ 12.2
‘ + 27.4 80.7 7.6 13.8
Yamamoto-shu j - : 15.8 108.4 8.6 13.3
| + 474 115.6 8.6 ; 14.1
Sapporo-8-gyo - 3.4 91.6 8.7 13.6
b+ 35.8 | 99.6 8.9 14.0
Mean - 39.8 (100) 101 (100) 8.4 (100) | 13.3 (100)
4 41.8 (105) ! 108 (107) 8.6 (102) | 13.9 (105)
Tab.§ A plant weight in growing (July 15)
Treatment Raw matter ; Dry matter
e e e T— e
. . Weight per ‘ . Weight per .
Material  Me | yophms . RO jophms g Ratio
T o ’ ST T T e %! ¥ o o
Sakashita (N - 1,250 0 125 ' 100
, + * 1,530 l 122 § 152 122
| |
Long-fellow - | 1,035 i 100 ‘ 108 : 100
+ 1,300 | 126 | 138 121
Honko-3306 - 1,280 | 100 159 | 100
+ 1 L6 ETI 200 132
Ko-4 - 1,310 | 100 | 130 ‘ 100
+- ! 1,760 ! 134 172 132
SyA, - 320 | 100 43 : 100
+ 590 184 ‘ 75 174
Yamamato-shu - 1,210 : 100 ! 136 100
+ 1,510 125 194 145
Sapporo-8-gyo bo- ? 1,020 100 ‘ 102 100
+ 1,060 104 103 101
Mean - 1,061 100 115 100
+ 1,341 132 : 148 133
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Tab.7  An yields (kg/10a)
o TI_';c:limcnl T 7:-7 i SZ)H.r. . ‘G}?i“ N Crai © Total
Lo e Tl g gt " Rato |, dry .+ Rati
Material Mg weight weight dry weig. Yield o ' weight L
T . ! | ! %, % %
Sakashita (N) - 2,718 = 416.0 4.7 335.6 100 . 751.6 . 100
+ 2,655 . 399.1 48.5  376.2 | 112 775.3 103
Long-fellow - 2,581 . 355.7 52.6 394.0 100  749.7 100
! + 2,651 ' 411.5 52.6 455.6 116 867.1 116
Honko-3306 - 2,378 | 255.8 65.6 | 494.6 100 ' 750.7 100
+ 2,478 294.6 65.8 569.3 115 - 863.9 - 115
Ko-4 - 3,359 | 399.5 53.4 | 457.8 100~ 857.3 . 100
+ 3,359 448.0 53.6 . 517.1 113 965.1 113
Sy A, - 1,781 320.9 49.7 317.1 100 638.1 ° 100
Eo+ 1,689 | 334.9 514 | 3540 @ 112 ! 688.9 | 108
Yamamoto-shu - 2,792 | 206.6 68.5 ;| 449.6 100 | 656.2 1 100
+ 2,704 ©  250.9 66.2 491.8 109 2.7 . 113
Sapporo-8-gyo - ’ 3,400 | 392.2 48.1 ' 364.0 w00 - 756.2 100
+ ‘ 3,429  448.4 47.5 405.1 11 853.5 - 113
' i | “ [
Mean ‘ - ]2.716(100)'335.2( 100) 54.7(100)  401.8 ‘ 100 737.1 100
i + 1;2,909(107)‘369.6(110) 55.1C101) |  452.7 ! 113 822.4 12

* 1. Grain yield : Least statistical deviation of materials (5% =41.4, 1 % =62.6 kg/10a) and

Mg treatments (5%  30.1 kg/10a) was distinctly, but no their interaction showed.
2. No deviation by Mg treatments showed with number of ear per Will, probably.

"ok

i i | . | % ;
Treatment Ear " Ear Row ~Grain | Grajn weight of
_ — = tength  diamet * number “ number | number ; Ratie 1,000 Ratio
Material Mg engiih HAMELEr ~ of car of row per ear grain
o - cm om0 T TR Teem T gh
Sakashita (N) - 16.9 - 3.3 9.6 . 36.8 - 353 100 272 100
+ ' 17.2 3.6 95 © 38.4 365 103 281 103
Long-fellow - 17.2 3.3 8.3 39.2 325 , 100 | 287 100
+ 18.8 3.4 8.1 41.9 339 104 313 109
\ i i ;
THonko-3206 - 158 . 4.0 107 ' 310 | 365 | 100 | 37 100
+ 16.8 | 4.1 10.7 3h.1 376 . 103 353 ‘ 109
Ko-4 - 16.5 1.3 11.4 34.6 391 100 307 100
+ ' 17.3 1.1 10.0 35.9 395 ¢ 160 304 an
Sy A, - 12.2 3.9 13.2 27.7 366 . 100 228 100
-+ 12.7 3.8 13.9 27.6 384 ° 105 231 101
Yamamoto-shu ~ — 16.6 3.9 8.1 36.1 22 100 . 381 100
+ 17.1 3.9 8.0 38.8 310 106 380 100
‘ !
Sapporo-8-gyo - 15.9 3.3 8.2 37.2 305 100 253 100
+ 16.0 3.3 8.0 37.0 296 97 276 104
Mean - 15.9 (100) 3.7 ElOO)iQ.ﬂ (100) i35.-l (100) 343 100 294 100
+  16.6 (104);3.7 (100) 9.7 ( 98) 36.4 (100)

352 ¢ 103 306 104

* A grain number per ear=A row number of ear x A grain number of row.
** A weight of 1,000 grain are moisture 15%.

"
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Summary

During the period from 1954 to 1965, 6
varieties and 3 hybrids of corn were examined
for the varietal differences of magnesium
deficiency symptom and their to magnesium
fertilizer.

The results obtained are as follows :

1 The number of corn leaves that showed
magnesium deficiency symptoms were differed
according to the materials tested and the
tendency was constant in both years in which
the soil moisture was varied.

2 With application of magnesium fertilizer,
the growth of corn plants was accelerated and
the plants were sturdy. And the ear and grain
characters were increased.

3 With application of magnesium fertilizer,
the total weight, grain and stover yields were
increased. Especially, the grain yield in corn
increased by 10-15%, in all materials tested.
But it differed with materials that the increase
of grain yield was not clearly either the grain
weight or the grain numbers.

4 The effects to the growth and yield in
corn with application of magnesium fertilizer
was not parallel with the appearance of defi-
ciency symptom.





