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#1 HEFH - AIEAERGRESTREEZ EXTREREGRE (WRY)

Table 1. The percent protein of opaque-2 corn kernels from different planting
seasons, nitrogen levels and spacing (% dry matter)

I - i # {E K (3 ¥
o ..‘_:'Hg,,._,_m_.*, e I _
il S G E | E | B o e
—_— — B
‘ 60 12.3 12.7 114 11.3
60 12.12
80 12.9 12.7 11.9 11.7
(TA 602—3C) 60 13.3 133 12.4 11.9
X 100 12.72
(TA 611—1B) 80 13.2 132 12.6 11.8
60 14.2 13.7 12.6 12.9
140 13.19
80 137 | 139 12.5 12,0
60 13.7 13.7 12.2 11.5
60 12.91
80 14.2 14.1 12.3 11.5
‘ ,
(TA 604—1B) L680 14.9 l 14.5 12.3 12,6
x 100 ; 13.64
(TA 614—P) 80 14.7 ’ 14.2 12.9 13.0
60 14.9 14.6 12.8 13.2
140 13.96
80 15.4 15.0 12.7 13.0
_ ————— - s
| M [ 13.95 13.80 | 12.38 12.20
5 B - -— — —|
| E i 13.88 ; 12.29
|
%2 RURKEREXTHESHARYERAETHHL
Table 2. Combined analysis of variance for the effects of environmental
factors on protein content of opaque-2 corn kernels
|
it 3 Jit A H B E 1 SR B ¥ 7
i # (B) 8 95.13
ES fifi S 1 i 91.52 91.52 234.67+*
# fis (L) 1 : 1.25 1.25
= fiix B (SxL) 1 001 001
® o (T 11 54.32 494 12.57#%
i MXE i (TxS) 11 8.15 0.74
i FEX i b (TxL) 11 1.02 0.09
TR X Z X Ml 11 3.80 035
1 % 88 3401 0.39
A il 143 196.44
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#3 RIEAERRMEREXTHZ2EBEGE (EWE%)

Table 3. Mean percent protein of different varieties and
nitrogen levels (% dry matter)

e B " ﬁ I (kg/ha)
it 100 | 60 * &
N T B 14? N i S
!
(TA602—3C) x (TA611—1B) 13.18 12.71 12.13 12.67
(TA604—1B) x (TA6L4—P) 13.96 13.64 12.90 13.50
F i 13.57 13.17 12.51 %

ERBEMTER FERE 0.21% (5%) 0 0.27% (1%) -
i & 0.25% (5 %) +0.34% (1%) °

13.50% » #EARfE T A602—3C X TA611—1B“W12.67% 5 - R BRHERE & EE R KL
P HRRLYEAENGERST  BARHROAT AEE » BERAESERE » £12.51% ; 1004
./ EEB13.17% ; MR/ AEEI3.57% » B « SERIEARMEESREE -
(=) BEARTREOE S ITREEGPIE

LB ERAFMNTFREAESEMER

ARBEMTFETMFHEAE SR SIER  BRSSE ETFEEBA TR RS E & & 8
EER GEmFE4) c HRF—REERTR » WJURARK » ERERE MU EREN &R
mERNEAESE Bl (TA604—1B) x (TA614—P) B » HEEXNETHEE -

2. G ETRTMEE ETFRERESENER

FRABZEXREE > RERMREETS » St s o Eh U K E TN REN TRERES
HEOVHEER > MES - TREKHERBENSRUAE KWER » (BUBERENEEER » TiRaIts
ZEhMRE » FTMNRAMNTSEERESEYERETZER - RitAesmEAER » THHEEGEREN
BAERZE - TRER AL RE-RBEETRE  FRIER > DR EALREN TR UGS RE

#4 BERRREETFRTLTRZERESN (W%

Table 4. Percent protein of kernels from different parts of
ear of the opaque-2 corn

L N O - oo ;o % | 3
. & e R
(TA602—3C) x (TA611—1B) 11.6 11.9 11.8 11.8
B ]
12.2 12.6 12.3 12.4

(TA604—1B) X (TA614—P)

= B 119 12.3 12.1
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Table 5. Percent protein of kernels from upper and lower
car of the corn plant

- | o= i

BoOW S BT B | BOURE TRORE | R OMY—R B B | EGRE TRRE
A— 100 — 60 } 16 | 118 A— 60 — 60 12.8 11.9
B— 60 — 60 124 122 A— 60 — 80 118 118
B— 60 — 80 | 113 126 A— 100 — 60 142 150
B— 100 — 60 | 118 115 14.4 15.4
B— 100 — 8 122 138 A— 140 — 60 139 115
144 145
138 13.4
B— 60 — 80 13.0 141
85 8.4
B— 100 — 60 133 136
135 130
! B— 140 — 60 111 12.8
| | 125 142
' B— 140 — 80 127 143

I o
s 1186|1238 1285 | 13.14

* i@ : A— (TAB02—3Cx TA611—1B) , B— (TA604—1Bx TA614—P)
Zik:  o?=0767 t=1326 TEF
Eh:  2=1318  t=0945 FEE

() RAEHERTRERERRNZER

RIESAE IS ER BT “TA602—1X TA614— P Bkt o 1974411 A sp7EZe b (T,
B o mEFHIHAAS S RIBEE  ARRE E= A a7 MERTE HIL7E19754 3 AEETHEIFR
B o MM IITALMERIITSHRIEMARABRFTERR - JINE 6 o REF » AIERARRBER » EhER
FEABETIE In » K RIRE 5 BEESRABEREMRIE - B5F - @RIENERZER2TRH » #FhH
RRBIE » RIS > ZAESENERBHE 78 (95070 EFRE ; MFFHHREERERRS »
BUEER > TR % 438 (W—@EA) > EREGENEET - MR—ER » TARHEH TR
TFREAHRSELARANEE  RATHEBEGREA  AHEERESRNBENEEWE L
s DERERBET WEHEBAN SR o LUASFEIEETRAR RS HERBCAENRE -
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Table 6. The percent protein of opaque-2 corn kernel with
different degrees of maturity

wom g | R OM W | & ok RO B EG@vD | FRAUGE %)
i NN A NN A A R N
4 « |3 soz E 675 | 1682 634 | 1406 1574
5 5 | 3 38 | 613 | 1730 1112 | 1392 1365
6 2 | 3 263 | 545 | 1719 | 1500 | 1408 1308
7 4 s 167 | 466 | 2001 | 2205 | 1364 1219
8 - | s — | 316 — | oam — 1087
9 ®F - | 3 - | s  — | %m — 1235
10 (68F) — 3 — | s — 26.90 — 1204
| i : !
ER - |
KB > BRI opaque—2 FRMPHALMELHESRIALERI » FEBITRIRE

REFEAEHEREGRATEE (£3) o L—fHRN Zuber [KF (1954) AYRERMA -3 i
FREEMERENARAHEEMR (Prince, 1954) o Earley fil DeTurk [K4F (1948) @1 HA 5
R TR TR E R  HWERAE SRR PE  MRFUMERRENMERE AR - HERN
EHERERCR o AABRNMERE BERAVERRME » (AAER 3 AR » Ti TA 602—3C < TA 611—1B
B TA 604—1 BxTA 614—P @/ifE » & EAEMEM MOAT AR » ILERE S ERBE I 60
AR RFEBRE » MEFAEEM 10047 RFE - ERASEFEHRH 08T REER » BT
IEICARREE R NEAE A KAES
TEEME0A S HEESOA S » WEAESRMLMAPE (£3) o AARTIESORS » R0
70 FRAEEAL,T008: (£16,6008 /W) 5 {TRR604 5 » R /ALHESS, 0008k (£722,000%% ik
) FRSOAGTIEEBE - BETHEETH/IE0AS » MARR BRI R REHERS » B
ERBAERIIE  H—RERI Lang K (1956) #i45 0 HBIFHERELE, 0005k /miks » T
BAEAARF - TR Stickler [ (1964) W7 —1TBEAFBEEREAYRSER » FIITERAOM Y » AR YRR K
FEAREEENEE  M20M GLAS%) &30 (76425 7HERs » RIRREETR (16,000~ 24,000%%
S B EXTREAESREEE AR » FURRBMRR K - BRIERB=ETENTY
&3 » 16,0008 Wk (HEEE A > $:20,000424, 0008k W E R > WREHRZ KERIEERMPE
Figk o #2 » FMEEHEAE S RMLGHE  TREERBENERZRE » heeELRENER -
TREHEENER  BRESLARENER  ARBRETREFTFHERHEG RLEFRS
(1) - BWESRTEZMESISFEEFEERETIFRERENETA - BHEMRKBS » 75
EROKBLS  REFRMAZE o MITAEFEFERETRIMEST » MR TR EERE - &R
HEXTHAOPEDD » gEEXTFREAES RS RMES - Bt - Zhmt/EENEX
EAESRATHL TR RE LEN M LRIE DR ZE - —RIFMIREDRERE GF
) KNEAR S » FESETRAESTERY  FREAEERNFRETIFARBMIL
BAIASEBERMHITERTHECAS » BEE30A % » RFI00~1254T A6 » BEERC3 AT
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LEFFECTS OF NITROGEN, PLANTING SEASON, SPACING
AND MATURITY ON THE PROTEIN CONTENT
| OI OPAQUE-2 CORN |
Y. S. Chang, Hsiung Wan, T. C. Lec & C. H. Cheng (2
Summary

The purpose of this experiment was to study the effects of various environmental
factors on the protein content of opaque-2 corn in order to facilitate the selection of
high protein lines in a breeding program.

Two single crosses of opaque-2 corn, (TA 602-3C xTA611-1B) and (TA 604-1Bx
TA614-P) , three nitrogen levels, 60, 100 and 140 kg/ha, and two row spacings, 60 and
80 cm. were combined into 12 treatments in each experiment. The experiment was
conducted at two locations, Taipei and Taichung, for two seasons, fall crop, 1973 and
spring crop, 1974. Randomized complete block design with 3 replications was used in each
experiment. The three-row experimental plot was 4.5 meters long and plants were 30 cm
apart in the row. Corn ears only from the center row were sampled for protein analysis.
The protein analysis was performed by Udy rapid protein analyzer based on dye-binding
principle. The results from individual experiment and combined were both analyzed.

Adequate sampling technique for chemical analysis is extremely important in order to
reduce possible bias so that the sampling for protein analysis was also studied. Corn
kernels from upper, middle and lower parts of each ear were separately analyzed for
protein content. Upper and lower ear from the same plant, if there were two ears, were
compared. All ears for sampling study were from plots of 100 kg/ha nitrogen and 60 cm
row spacing. The effects of maturity on protein content of corn was studied by using
the single cross, (TA 602-1xTA614-P) . Different degrees of maturity of corn ear were
obtained by harvesting ears at 7-day intervals beginning at 4 weeks after artificial po-
llination.

The results of combined analysis showed that season and treatment effects were
highly significant, but not for all interactions indicating that treatment effects were the
same in different seasons and at different locations. Since the treatment consisted of
several factors, an analysis of variance for treatment was performed to separate the
effect of individual factor. The difference of protein content was significant among
varieties and nitrogen levels, but not significant in row-spacing and all interactions. The
average protein content of the single cross, (TA 604-1BxTA 614-P) was 13.5% which
was significantly higher than the 12.67% of the single cross, (TA 602-3C<TA 611-1B).

(1) Journal series No. 761. Published with the approval of the Director, Taiwan Agricultural
Research Institute, Taipei, Taiwan, Republic of China. This research was supported in part
by fund from Chung Cheng Science and Technology Research Foundation, Republic of China.

(2) Former Graduate Assistant, National Taiwan University and Director, Breeder and Chemist

respectively, Taiwan Agricultural Res. Inst., Taipei, Taiwan, ROC.
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The average percent proteins of corn kernels were 12.51%, 13.17% and 13.57% for
60, 100 and 140 kg/ha nitrogen respectively. The differences were highly significant
indicating that the higher the rate of nitrogen applied, the more the protein corn kernel
contained.

Planting season affected the percent.protein of corn kernel profoundly. The spring
crop (13.88%) had higher protein than fall crop (12.29%) .

The protein content of corn kernels for 60 and 80 cm rows was not significantly
different. This did not mean that the spacing gave no effect on protein content of corn
but because the population density of 80 em row with plants 30 e¢m apart in the row

(16,600 plants/acre) was too high to give further effect on protein.

The differences of protein content in corn kernels from different parts of the ear, and
from upper and lower ears of the plant were not significant so that sampling corn kernels
for protein analysis could be taken from any part of the ear or any ear from the plant.

The degrees of maturity of corn significantly affected the percent protein which
graduately decreased as the maturity increased. A period of 4 weeks for spring crop and
7 weeks for winter crop was required for protein content to remain stable. Thus, it is
imperative that corn ears should be harvested at proper maturity stage, especially when

different maturity varieties or segregating materials were compared for protein content.
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