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Table 1. Plant-spacing effect on the dry weight (g/plant) of hybrid corn Tainung No. 1 at

different stages of vegetative growth (fall crops of 1991 and1992)

Within-row Growth stage
Plant spacing?
part (cm) 4th leaf 8th leaf 12th leaf 15th leaf Silking
1991
Leaf 11-11 0.10 aY¥ 1.56 a 6.08 b 17.72 b 27.14 b
blade 22-22 0.13 a 1.64 a 5.9 b 22.21 a 34.21 a
44-44 0.10 a 1.53 a 6.99 a 21.40 a 36.52 a
11-11 0.05 a 0.53 a 3.00 b 12.01 b 47.87 b
Stalk” 22:22 0.06 a 0.61 a 2.78 b 14.92 a 60.44 a
44-44 0.05 a 0.60 a 3.73 a 14.35 a 63.58 a
Whole 11-11 0.15 a 2.09 a 9.09 b 29.72 b 81.11
plant 22-22 0.19 a 2.24 8.78 b 37.12 a 104. 57
44-44 0.15 a 2.13 a 10.72 a 35.75 a 116.12 a
------------------------ 1992 - e e
Leaf 11-11 0.36 a 3,76 a 8.48 b 16.81 ¢ 22.37 ¢
blade 11-22 (0.36) (3.76) 9.66 b 20.10 b 28. 84
22-22 0.41 a 4.52 a 10. 62 24.89 a 34.78
. 11-11 0.15 a 2.08 a 4.37 a 14.62 ¢ 42.25 ¢
Stalk 11-22 (0. 15) (2.08) 5.21 a 17.30 b 60.14 b
22-22 0.17 a 2.44 a 5.07 a 27.86 a 72.23 a
Whole 11-11 0.52 a 5.84 a 12.85 b 31.43 ¢ 64.62 ¢
plant 11-22 (0.52) (5.84) 14.87 ab 37.40 b 88.98 b
22-22 0.57 a 6.96 a 15.69 a 52.75 a 107.01 a

was 75 cm.

Figures represent, in order, spacings

significantly different at 5% level by Duncan’s MRT.

Including ear at silking stage.

at planting and tassel initiation. Between-row spacing

Means with the same letter within a column of a specific plant part in the same yearare not
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F2 REFEHERER 1 FHEKERERIARIEN (mg/plant) KIFZE (1991 8 1992
FERKAE)
Table 2. Plant-spacing effect on the N accumulation (mg/plant) of hybrid cornTainung No. 1
at different stages of vegetative growth (fall crops of1991 and 1992)

Within-row Growth stage
Plant spacing”
part (cm) 4th leaf 8th leaf 12th leaf 15th leaf Silking
1991
Leaf 11-11 5.1 a¥ 75.0a  235.8 b 558.7 b 979.8 b
blade 22-22 6.7 a 77.4 a  241.8 b 749.6 a2 1,266.6 a
44- 44 5.1a 72.3a  278.7 a 726.2 a 1,385.2 a
. 11-11 2.0 a 24.3 a 103.6 b 272.3 b 691.1 ¢
Stalk 22-22 2.5a 28.6 a 102.9 b 361.9 a 1,011.1 b
44- 44 2.0 a 28.6 a 128.0 366.6 a 1,228.1 a
Whole 11-11 7.1 a 99.3a  339.4 b 831.0 b 1,670.9 ¢
plant 22-22 9.2 a 106.0 a  344.7 b 1,111.5 a 2,277.7 b
44- 44 7.1 a 100.9 a  406.7 a 1,092.8 a 2,613.3 a
1992
Leaf 11-11 18.4 a 123.2 b 257.5 ¢ 498.2 ¢ 796.3 ¢
blade 11-22 (18.4) (123.2) 304.8 b 604.3 b 978.5 b
22-22 20.6 a 156.4 a 347.2 a 798.3 a 1,153.4 a
. 11-11 6.3 a 62.1 a 114.4 b 191.5 b 404.7 ¢
Stalk 11-22 (6.3) (62.1) 136.1 a 315.5a  716.9 b
22-22 6.9 a 64.9 a 144.8 a 364.0 a 825.4 a
Whole 11-11 24.7 a 185.3 b 371.9 ¢ 689.7 ¢ 1,201.0 c
plant 11-22 (24.7) (185.3) 440.9 b 919.8 b 1,695.4 b
22-22 27.5 a 221.3a  492.0 a 1,162.3 a 1,978.8 a

Figures represent, in order, spacings at planting and tassel initiation. Between-row spacing
was 75 cm.

Means with the same letter within a column of a specific plant part in the same yearare not
significantly different at 5% level by Duncan’s MRT.

Including ear at silking stage.
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Table 3. Ratios (% ) of the amounts of dry matter and N accumulated between the 12th leaf

stage and silking to the amounts of dry matter and N accumulated at silking stage for
hybrid cornd Tainung No. 1 under different planting densities (fall crops of 1991 and

1992)
Within-row Plant part
Item spacing”
(cm) Leaf blade Stalk Whole plant
------------------ 1991 - -cmmmmee o
11-11 77.6 a¥ 93.7 a 88.8 a
Dry matter 22-22 82.5 95.4 91.6 a
44-44 80.9 94.1 a 90. 8
11-11 75.9 b 85.0 b 79.7 b
Nitrogen 22-22 80.9 a 89.8 a 84.9 a
44-44 79.9 89.6 a 84.4 a
------------------ 1992 - cememeee L
11-11 62.1 b 89.7 a 80.1 b
Dry matter 11-22 66.5 ab 91.3 a 83.3 ab
22-22 69.5 a 93.0 a 85.3 a
11-11 67.7 a 71.7 b 69.0 b
Nitrogen 11-22 68.9 a 81.0 a 74.0 a
22-22 69.9 a 82.5 a 75.1 a

? Figures represent, in order, spacings at planting and tassel initiation. Between-row spacing

was 75 cm.

Y Means with the same letter within a column of a specific plant partin the same yearare not
significantly different at 5% level by Duncan’s MRT.
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Table 4. Plant-spacing effect on the dry matter (DM) and N accumulation rates (kg/ha °
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BIBEEHERER I RERERIMIZYE GEFZHAESE (kg/ha + day) P E
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hybrid corn Tainung No. 1 at different stages of vegetative growth (fall crop, 1991)

Gwowth stage

Plant spacing 0-4th 4th-8th 8th-12th 12th-15th 15th leaf
(cm) leaf leaf leaf leaf to silking
------------------------------- Dry matter  -------rmmeeeeeemiieee e
75X 11 1.3 a? 21.4 a 84.9 a 208.4 a 389.3 a
75X22 0.8 b 11.3 b 39.6 b 143.1 b 255.5 b
75X 44 0.3 ¢ 5.5 ¢ 26.0 ¢ 63.2 ¢ 152.2 ¢
"""""""""""""""""""""" Nitrogen — --------mmmmmmmmmo e
75X 11 0.06 a 1.02 a 2.91 a 4.97 a 6.36 a
75X22 0.04 b 0.53 b 1.44 b 3.88 b 4.42 b
75X 44 0.02 ¢ 0.26 ¢ 0.93 ¢ 1.73 ¢ 2.88 ¢
---------------------- Ratio of DMA/Ration of NA  ------=-----mommmoemiins
75X 11 21.3 a 21.0 a 29.2 a 42.0 a 61.2 a
75X22 20.6 a 21.2 a 27.5 a 36.9 b 57.8 ab
75X 44 21.9 a 21.1 a 28.1 a 36.5 b 52.9 b

Z Means with the same letter of a column for a specific item are not significantly different at 5

% level by Duncan’s MRT.
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Table 5. Plant-spacing effect on the dry matter (DM) and N accumulation rates (kg/ha * day)

of hybrid corn Tainung No. 1 at different stages of vegetative growth (fall crop,

1992)
Growth stage
Plant
spacing? 0-4th 4th-8th 8th-12th 12th-15th 15th leaf
(cm) leaf leaf leaf leaf to silking
""""""""""""""""" Dry matter -----v-ooemmmeeoooeeniieeeees
11-11 4.2 a¥ 43.0 a 106.2 a 187.7 a 287.4 a
11-22 (4.2) (43.0) 68.4 b 113.8 b 223.3 b
22-22 2.3 b 25.8 b 66.1 b 187.2 a 234.9 b
"""""""""""""""""""" Nitrogen ---==---=-rmmssmmmoesmseeee
11-11 0.20 a 1.30 a 2.83 a 3.21 a 4.43
11-22 (0. 20) (1.30) 1.94 b 2.42 b 3.36
22-22 0.11 b 0.78 b 2.05 b 3.39 a 3.54
----------------------------- Ratio of DMA/Ration of NA ----------s-ommmeaee
11-11 21.0 a 33.1 a 37.5 a 58.5 a 64.9 a
11-22 (21.0) (33.1) 35.3 ab 47.0 b 66.5 a
22-22 20.9 a 33.1 a 32.3 b 55.2 a 66.4 a

was 75 cm.

Figures represent, in order, spacings at planting and tassel initiation. Between-row spacing

¥ Means with the same letter of a column for a specific plant part are not significantly differ-

ent at 5% level by Duncan’s MRT.
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Table 6. Effects of planting density on the accumulation of dry matter (DMA) and N (NA) and

yield characters of corn hybrid Tainung No. 1 (fall crop, 1992)

Within-row  DMA (g/plant) at NA (mg/plant) at Kernel 100-kernel  Kernel
spacing® no.per  weight yield
(cm) Silking¥  Harvest Silking  Harvest ear (2) (g/plant)

-------------------------------- 1991 experiment ------------ceomeeome

11-22 100.5 b* 248.9 a 1,779 b 2,834 a 557 b 22.6 a 125.8 a

22-22 129.3 a 263.9 a 2,403 a 2,992 a 605 a 21.6 a 130.7 a

------------------------------- 1992 experiment --------------eeeiiieiiee
11-11-11 64.6 c 151.9 d 1,199 ¢ 1,690 ¢ 340 d 22.0 ¢ 74.7 d
11-11-22 (64.6) 232.7 ¢ (1,199 2,510 b 436 ¢ 27.0 a 117.6 be
11-22-22 89.0 b 227.7 ¢ 1,696 b 2,568 b 504 b 22.1¢ 111.6 ¢
22-22-22 107.0 a 255.9 b 1,981 a 2,861 b 487 b 25.6 b 124.8 b
22-22-44 (107.0) 308.4 a  (1,981) 3,645 a 579 a 27.1 a 156.7 a

% Figures represent, in order, spacings at planting and silking for 1991 experiment, and at plant-
ing, tassel initiation, and silking in 1992 experiment. Between-row spacing was 75 cm.

¥ 8 days after silking for 1991 experiment.

* Means with the same letter within a column are not significantly different at 5% level by

Duncan’s MRT.
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Table 7. Changes in the amounts of dry matter accumulated by different plant organs of corn
hybrid Tainung No. 1 at stages of kernel-filling as affected by planting density

treatments (fall crop, 1992)

Days Within-row Dry matter accumulation (g/plant) in plant part

after spacing”

silking (cm) Whole plant Kernel Leaf + stalk Husk + cob
11-11-11 52.5 ¢Y 24.8 ¢ 5.5 b 22.2 ¢
11-11-22 78.0 a 28.7 b 20.1 a 29.2 b

0-24 11-22-22 64.0 b 30.0 ab 3.9 b 30.1 b

22-22-22 56.1 be 32.7 a -8.8 ¢ 32.2 b
22-22-44 75.4 a 34.8 a 1.1 b 39.5 a
11-11-11 29.5 d 35.1d -1.1b -4.5 b
11-11-22 43.3 ¢ 53.9 be -4.9 ¢ -5.7 ¢

24-48 11-22-22 40.0 ¢ 49.0 ¢ -2.10b -6.9 ¢
22-22-22 64.4 b 61.8 b 4.4 a -1.8 b
22-22-44 99.8 a 85.1 a 7.7 a 7.0 a
11-11-11 5.3 d 14.8 ¢ -7.9 ¢ -1.6 a
11-11-22 46.7 a 35.0 a 8.6 a 3.1a

48-65 11-22-22 34.8 b 32.5 ab 1.3 b 1.0 a
22-22-22 28.4 bce 30.3 b 0.3 b -2.2 a
22-22-44 26.2 ¢ 36.8 a -1.9 b 7b

-8.

* Figures represent, in order, spacings at planting, tassel initiation, and silking. Between-row

spacing was 75 cm.

¥ Means with the same letter within a column of a specific growth duration are not significantly

different at 5% level by Duncan’s MRT.



EXRCBEEER AR AEERZMRFR 105

F7TEHNEREREFHNAE D (1
Fhtk 24-48 H) » DL 22-22-22 } 22-22-44 &
HEkCYBELEEESR TRNEYEE
& » JRENE SV E SRR 1B B IR
RE IR R o 7EBIE (22-22-44 JR B ) &R 14
T B E PSR R ) o &
fl =R BRI B &£ E BN K ThEs
VIEHIGNE » BEEZYEKNERE T
BEBEIFRE N N E UKL TR Rl e S
KEYRER (F7) °

FEARMEHREFRARE R (H iRk 48-
65 H) WHZYE R E » DL 11-11-11 ~ 22-22
-22 Bd 22-22-44 Z{H BB RIER A | £
HIgME A o LA HERE LA B f
B AR R S AR EE 22 cm WRTIEBE TR (11-22
22 FO11-11-22) £ & (R 7) © T2 E 7
AEENSE » 1-11-22 BENEHREYE
SEEEPTREZERER » BEH25%
NEZMESEPHMBE (FEBER)
11-22-22 §i 22-22-22 R & 2R FH787
YIE &R 0 11-11-11 B2 22-22-44 FEH
o TR T B 1R B 2 AR B 08 R B E R B
FRIERNOL - BIELVERSBE (R EENE
BERE » BFRIDEERTEEY TR EHE
FGEED e

# 8 BRI B FAEMES B E AN E TR
REBENERGEIML - KRB EREE
AERGEETHAEZISFERE B
HEEIE A S EE ATV LF - £E D
HEETR FREIMCIFEZEEAAER
For WUAREVHED N EEESRAE
BRI R E (R 8) - EF N AEYIH »
REML B & 3R AR E R % 2 T & T
&> B EPFRAMEBRVERE  HER
DIFmREpR B i B R R - HEHBENWE RS
B2 FFHE » IR EE &S o Ri#
TIRIERS 22 cm By =(E IR & /T L8

AR S A E R EAE 11-11-22 B >
ETFHRAEVENRAB2HREZREER
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1991 FRABHOWREEEUEEEESZR »
1992 FRBUSFEEZ 11-11-11 BEES
(45.3) » WERAEZ 22-22-44 FRIE K (23.7) »
Hex=(HR B MAMEEZR (£9) o &
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%8 B —REXERSBERTATFREARRE AR RHEB(L1992 FHKE)

Table 8. Changes in the amounts of N accumulated by different plant organs of corn hybrid

Tainung No. 1 at stages of kernel-filling as affected by planting density treatments

(fall crop, 1992)

Days Within-row N accumulation (mg/plant) in plant part

after spacing”

Silking (cm) Whole plant Kernel Leaf + stalk Husk + cob
11-11-11 277 & 478 d -335 be 134 d
11-11-22 628 bc 576 ¢ -125 a 177 ¢

0-24 11-22-22 571 ¢ 670 b -287 b 188 ¢

22-22-22 641 b 795 a -414 ¢ 260 b
22-22-44 788 a 769 a -283 b 302 a
11-11-11 192 ¢ 492 ¢ -149 a -151 a
11-11-22 388 b 754 b -189 a -177 a

24-48 11-22-22 91 d 555 ¢ -247 b -217 b
22-22-22 85 d 717 b -313 ¢ -319 ¢
22-22-44 493 a 1,172 a -378 d -301 ¢
11-11-11 22 ¢ 180 d -157 ab - 1b
11-11-22 295 b 434 bce -152 ab 13 a

48-65 11-22-22 210 ¢ 471 b -208 ¢ - 53¢
22-22-22 154 d 372 ¢ -168 b - 50 ¢
22-22-44 383 a 550 a -110 a - 57c¢

Z Figures represent, in order, spacings at planting, tassel initiation, and silking. Between-row

spacing was 75 cm.

Y Means with the same letter within a column of a specific growth duration are not significantly

different at 5% level by Duncan’s MRT.

1E B FEF AR — AR F 77 -
TR BHE TR AR S ENHE (Gw/Ng)
BEFhaFEeelEEAE a8 =1 IE Ng
/Nt ERERBYWEEMERER (R
4) > BIERRNERBBGRET » RETREY
THAZRBERECE  BRERTHEARK
PEFS 8L (N harvest index) FITEFI T EHE o £
KAERRIE#h2 BN AR EHE AR S

FEMLE (Na/Nt) » DIBIAE (22-22-44) &
R AR TR R R R 22 om R
B o TR ARR S BN MERERERE
FRENIE (Ng/Na) AR FR TR EBRE SR
ZRMEERGE » 1991 £ B DL 22-22 R
& 0 1992 FERE DL 11-11-11 ~ 11-22-22 H 22
-22-22 RS 0 BRAREENENEE
BEBE - LERERGEREENTYE
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EESE (KRR ERERSECT
{E » Tw/Nt) » (ELBUREHRBIAER - EF
B2 R 1992 R B 22-22-44 RE R
11-11-22 BHE (R 9) » TEHSBEETS »

e B AR S BENEY R EER M
o DR SR E R R B,
A o

£9. REBEHEAZE AR HRERHHEREFRZE (1992 FIKIE)

Table 9. Nitrogen use efficiency and its component factors for corn hybrid Tainung No. 1 as

affected by plant spacing treatments (fall crop, 1992)

Within-row Components of N use efficiency”
spacing?
(cm) Gw/Ns Nt/Ns Gw/Nt Gw/Ng Ng/Nt Na/Nt Ng/Na Tw/Nt
""""""""""""""""""" 1991 experiment ----r"rtTtoromossssssossesssseeeooo-
11-22 38.1a 0.8 a 444a 67.9a 0.65a 0.37a 1.76b 87.8a
22-22 396 a 091a 43.7a 70.3a 0.62a 0.20b 3.16a 88.2a

-------------------------------- 1992 experiment ------------sseeaaoiiiiiia

11-11-11 45.3 a 1.02a 44.2a 649a 0.68a 0.29b 2.34a 89.9 ab
11-11-22 35,6 bc 0.76 ¢ 46.9a 66.7a 0.70a 0.52a 1.47c 92.7 a
11-22-22 33.8c 0.78 bc 43.4a 658a 0.66a 0.34b 1.95b 88.7 ab
22-22-22 37.8b 0.87b 43.6a 66.2a 0.66a 0.31b 214 ab 89.5 ab
22-22-44 23.7d 0.55d 43.0a 62.9a 0.68a 0.46a 1.50c 84.6b

? Figures represent, in order, spacings at planting, tassel initiation, andsilking. Between-row

spacing was 75 cm.

¥ Gw: grain yield; Tw: total plant dry weight at harvest; Ns: N supplied; Nv: amount of N in plant
at silking; Nt: amountof N in plant at harvest; Na: amount of N accumulated after silking; Ng:
amount of N in kernels at harvest; units are allin kg/ha.

= =

) offd

AFBFE AR R » DUT A% B R B
oK BOAEL S 121,212 £ > L
BIEE » Wik A 5 A B E R BART - 4%
FEEAR > SMMESEERERRERELT
ZEFHIH S (Tollenaar et al., 1992) © 1991 FE£k

BEA 11~22 K44 cm BEZ FHIEES 7
55 9.23 ~ 744 }5.35 mt/ha > 1992 FEFEEE 11
B 22 cm BRI EEF 9.05 81 7.56 mt/ha »
TR RERE S aa BRI E AR BE Y 11 em 38
22cm > FRIEES 676 mt/ha (E >
1994) » B BE B AERE X%
e ©

TRV INEE B R S R TE 8 - Hi ]
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70 BRI = RS Bk o FEE T
i BRENT » #RIPEEETE
EMEYEEENS » AR ER K EEmRE
TEE o iR SR % R B R R PR B T RS
EM M FR R E IR E A S mER » 2
LR R B BE RGN - ARBRHES
RETEREBEAEY R B 55YW
B4 R BB B P HHET ERN (F4)
BREEREGEET » ZE - E RSB
MR S E R o

BRI TR IR B B L »
VOUVE RO MR AR A T B R R B
EREMAEEZR  BUNETHTELE
B BHEZERER RERZ BN
o HISE 2 RBURIRES S o T E
GRREZERI LR » B A 10% &£
AR EELMIZ 2% £ A8+
HEHMECHE  “YEEEERS (=
3 Hb -+ S+ TSN EED
BRHURE > A IE SRR

BEURE D  BEBENEEER o
FRZERRLE T SR HH DA RT R A B R M
KACEY > AT PRI E L — ERNER
(Simmons nd Jones, 1985) » R #EFE+ —
TEHA DA P B K B R TR kML
VI FE R o

EXRTEERERYENE X ZABESY
B R2MUEE — E R Hanway, 1962) »
FEHE+ BB DU R IR
AR TS S > e ERERE
LRI R IR (32 2 ~ 4 81 5) © Russelle et al.
(1983) IR B+ “HEH B UM I A
RRAEERTEE 92 mg/plant * day ; A5
B FEPRHE (BREE 22 cm) 7EF) — I 5 &2 B B4 3
Z8ES 72.9 (1991 4F) B 55.5 (1992 4E) mg/plant
* day » #& Russelle et al. (1983) < R et 2
WA > (EMREE R &EA o

TR B ERAEIRE - S S DA BT B A R
MERRE » MR 2 &K » BHESEmNIE
W » R ERENS2ME 759 » Kt
ZHr T e > AR OOAE 55% DIE > B
ERAGHER S o ihHE > BEA5S
BRI & &S AR D S S
A » TR B RN RE » B
FEFEGEET » BEIEEBLEETRES
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ZEREHENEBES g g Rnny
RREEE TR » BILISERERIER o
BRI AR B L - A B AR S %
RNERSEFHEREREREE BT
REHHMNERFRESHARYE » HEE
B | ME Beauchamp et al. (1976) T £ &k 4 7
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AR EBHELER (F2) » W LAHFHETH
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Information pertaining to the growth characteristics of corn during vegetative growth is
limited. The purpose of this study was to investigate the pattern of dry matter and N accumu-
lation from sowing to silking and its impact on grain yield for corn hybrid Tainung 1. Field
experiments were conducted in the fall crops of 1991-1993 with a row spacing of 75 cm. Within
- row spacings were 11, 22, and 44 cm, and the spacings were altered by thinning thé stand at
either tassel initiation or silking stage. The effects of spacing on dry matter and N accumulation
were not significant until the 12- leaf stage. From the 12th leaf stage to silking, the amounts of
dry matter and N accumulation by the plants accounted for 80-92% and 69-86%, respectively, of
the accumulation at silking stage. The ratio between dry matter and N accumulation remained
the same among plant spacing treatments, indicating the amount of dry matter production per
unit of N was less affected by environmental factors. Dry matter accumulated from silking to
24 days after silking was partitionedrather evenly between kernels and other portions of the ear.
Those plants with less vegetative growth at silking tended to have higher dry matter and N

accumulation during kernel filling. In most treatments, the rate of N accumulation of the whole
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plant was lower than that of the kernels. The N use efficiency was increased by increasing the
population density, presumably the result of enhanced N uptake efficiency. The performance of
the components of N use efficiency was not affected significantly if the amounts of dry matter
and N of corn plants were different at silking stage. Experimental results indicate that physiologi-
cal activities during kernel filling of corn Tainung 1 was related to the vegetative growth

condition, and the buffering capacity it exerted helped to stable kernel yield under unfavorable
environmental conditions during the vegetative growth period.
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