rh3E e (Jour. Agric. Res. China) :38(2) : 201~207 (1989)

RIEBFEHS R ETHRIBE
ki HKRE gk’

HE RBUSRZEDERDI > 1985EIKIFIR19864 FIF LI AHA0H ~ 2085510558k
ZHEEHIE - 198TEEIFLIS A4 ~ 338 ~ 25 H20B b2 BB A - MBERBRT R
HIE > BHERKERIINEE - 1935 /S6ERBERER Uk ER MRMEmRE S - |
AETHERKEZEREBINMES > KIFERENEF  AHEEKBROEKEEZER
ERER 97 t/ha» KIER 145 t/ha 5 & ~ FKIFRTRUE 2208 Phpd LA & 73 DU 0,08
11.0 t/ha - FHEEENERBECEFREES » TREZPEEX o 18TEEFRHER
FREERNES - (EUEAERICE B AERREE » BIgEIRE N R1985,/86F 215
R 5 Eime R B A AR R BUR IMATE . TREMEERA « HRIFERECER
ERABRE RN EE VI » (B KER AR EPEEME 0 - BRIFTFRERES
» FRREZERE 14-17 t/ha 2R FRAEREERSE ; HRICEARUERERERY
PERCTRE AR MRS - FAME  EPERARNEATREREEERN
s AR MEEMAER » BT HEEEREAE TREM T

ERBERNEERREYZ— » OFERHEERREEN » BAERERERBETAREEE
4,616 kg/ha » fBBE K ERZFHARE 4,001 kg/ha (EHEE > 1988) » AFHENERIET] o

ERNERBRNEREEMEEE > FHNBEFSTRE (Heinrich et al., 1983) ;
Eastin (1983) FEEFMAEERER ZMFARRSEY » Beil and Atkins (1967) #AEHFGHRLE »

RETREHERNPELTER o Blum (1967) #—FREERET AR T TERZME
ﬁﬁ—%“ﬁfﬁﬁ F BRESEBER SR B RERE 2 TEARM - ANEESECRAREDT S
s B EEEECEEENBERPE » MURHESOEEEE » RBREMEMTENE » RS
FEENEEZERZEZ— -

B/ B mr R A A AR IR S B S o (AR & (M RS 7 B U B R R 2 9 H7 (East-
in, 1983; Heinrich et al., 1983; Myers and Foale, 1981) » @/ ¥ EEEE 2 EEBREET
WL - ARTEMEEWAZSRMEARAR » RENRETEHESHEROPEN » EHHEHERRE
BSE ~ KA FREERR RN AR B2 AR A R EBETRES T » UHERERS-EEHE
—HHYBRAE o RLEREERTHBR » HAMEEACEER -

HHEERE
AR B R LIRBA K » 19855 K 1RRI9B6 R ERBIRA . HERBS B » 1
TEREERS 25x10cm (#8F5 D1 ¥ » SHAEA0EK) ~ 50x10cm (D2 HAEH208HK) 1 50 %

LEBE RGBT BIRmiE 146208 o ABRRT B R E A GBhai e (158#E—T7.1—8—79—1
RITEE—1.1—@—03—18) » HHHT -
2.7BIRAFRERDENES « FENERIIER o MY R F e
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20cm (D3 HAEHIOEK) ; XAMMEYHE DI KEMES D2 #E (D1-D2 E#) % D3 i

(D1-D3) kK% D2 HEZM#HE D3 ®E (D2-D3) S=BEEELEE » L ERE ; NER
30 (6x5) m* EHEWK » RATEERELLG - BENEABENET » HEEBRRE % -
IR B EEAERERS 600kg - BEEESS 500kg B &AL 100kg » HARELELIEEKER
S s B~ SFIELAERIE T R—KIGH o BRAEF MK R BRI 2R A R E » WRRS
BERfTHRHEL -

1987 FERUEFAKRESTF » BEREABESRNET » HEERESEE %k » BWERTE
R > FHREE-AFTLEY - ABRRARERE 22K DRIEAESEE » FERESEIRE
yNEERES 48m’ o FEZRIE (FiER%) WA ESFAEO005E 900kg » H—HIEEERERELZ
BFEESBEAERA 60082 1,200kg FEREME ; BRIRY B R4 2 AE R & 5515500
g 100kg 5 ARkH2 I 771681985 /864 SABRAR] o HIZR TR 2 RIS 10cm » fTEESHIS
25+30~40% 50cm » PUREIE > NCE K55 £5400,000 ~ 333,333 ~ 250,00082200, 0004 ©

RERRAIRETE SR -~ FUOEE  #R - BENE - THE - BRENESEEER
MEEAETHER - MERREESRE S 55 » Ll Duncan’s New Multiple Range Test
LR ZEEE -

BREFR

1985, /86 B TR FEFEHSRERMER 2 HEIINE 1 5 KIFZ2BROBEERE (
D1-D2-D3) Ti#E s B8 Fischer and Wilson (1975) Z&EER » Z@EkXE22.0 ~ 24,05
26.8cm ; NHEHIEHSEEERE=HEE (D1-D2+ D1-D3 §i D2-D3) & » B EMEK

~_ Table 1. Yield characteristics of sorghum Taichung No. 5 as affected by various

planting-density treatments.

1,000- Kernel

: - Panicle Node Branch Noneffective Kernel . Kernel
Treatment* Length No. per No. per Branch No. per \I%]e;ine}zllt ng;gglitcger Yield
(cm) Panicle Panicle Number Panicle (gg) () (t/ha)

Fall Crop, 1985

D1 ¢ 22.0c#* 14.4ab 56.1bc 23ab  1,193b 3Q.5b 33.3d 14.5a
D2 24.0b 14.6ab 59.6a 16c 1,759a 32.2b 55.2b 11.0b
D3 26.8a 15.0a 62.2a 0.5e 1,939 34.6ab 67.2a 6.7d
DI1-D2 21.5¢ 14.1bc 54.7c 2.6a 1,135b 36.7n 41.6¢cd 8.3c
DI1-D3 23.2b 13.4c 58.2abc 2.1b 1,290b 36.8a 47.5bc 4.8e
D2-D3 25.1b 14.9a. 59.6ab Q9d 1,943  34.3ab 66.7a 6.7d

Spring Crop 1986

Dl 20.0b 13.5a 51.0a 3.7a 8llc 29.8b 244d 9.7a

D2 21.8a 13.0a 54.2a 2.0b.  1195b 28.9b 34.5b 6.9b
D3 22.6a 13.7a 52.4a 0.7¢ 1,435a 29.8b 42.7a 4.3d
D1-D2 19.3b 13.7a 49.2a 4.0a 892c 32.2a 28.6cd 5.7c
D1-D3 2Q4b 13.0a 51.2a . 4.1a 916¢ 33.1a 31.8bc 3.0e
D2-D3 22.2a 12.9a 52.7a Llc 1,315ab 3Q1b 39.5a 4.0de

*#D1 : Plant spacing 25x 10cm, or 400,000 plants/ha; D2: spacing 50X 10cm, or 200,000 plants/ha;
D3: spacing. 50X 20cm, or 100,000 plants/ha; D1-D2: plants of D1 thinned to D2 density at

. heading; D1-D3: plants of DI thinned to D3 density at heading; D2-D3: plants of D2 thinned

*"to D3 density at heading.

**Means with the same letter within each column of a crop season are not significantly ‘different
at 5% probability level by ‘Duncan’s New Multiple Range Test.
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Hig s (AMERGEE D3 RERE » BARRBENZEEPEER » MERETREZIERN
ERE » TRRERZRER (E%51987) - FFEEEREEEEKERLL » ERRERIKIFR
®(GE1D - "o ‘ i

BRI BB ARERFEMEMMEEE  (Blum, 1967) > REBR&REHERE
EEERTK (F1) » RRBERHESUEEZHIE 5 KR Lee et al. (1974) 2% » BREEENE
PSR B ERFRE - RS EEOTE » KEERBKEFBERSE (D3-D2-D1) MoK
B (62.2—59.6—56.1) ZHIRHIE 5 FIFRITHA » REMEEXR  WREAAAFNHIERRER
StEZPE- '

B EBOREEEEE (D3-D2-D1) Mg in » MEMFMRI—3 5 DEFER» SEER
KER 0.7~2.0 B 3.7 (R 1) - BEREMSREED » RAMBEREREER » BASBHERSH
FLAREZ 20 » WA B— BRI S » RBERETRME » REEERLE » B REREK
KRERATHEEE  ERITHHRAEES » B D2-D3 4t » JRGREEE IR BBl » BR
SRR » M2 ERMREREY

EERERERERNEARTINE L ; BREEETER) (D1-D2-D3) 1A RSN » FL
ez B —% ; KSR EMABURFR 1,193 » 1,759 81 1,939 ki » MHRHBERKEZRKESZ
D1-D2jg# 5t » AR MBRMREEREZRER S o 1R 1 PR RBE G I » B
Ui YIS b s ot (Gl Z

19854 fk#F D1~ D2 £ D3 > FHE 575 30.5 32,26 34.6 g » B RFEHRE % E R/
TR hnay#E - (H A ASERRE K 5 EREBRNEREEE 2R+ » D1-D2 8 D1-D3 5-517336.7
B 36.8 g WENEKEE (DD ZTHE (£ 1) » BURAREHRESORINEZ 5 B P 3R &
BRBGMERCEE YA E BERATIH) » FRRETHE - #ESETRNERRE=AK
EHEEEBRE » M1728.9F 29.8 g 2 5 MBI REIKEHER o

ERMENE (IEKRER) A » HUEEEKFE #KF D1 D2 1 D3 jE#551536.3 -
55.2 B 67.2 g » HIFRH 24.4534.5 B 42.7 g » YFRIEERZ RGEEEKE (K1) o BWHK
NNEBFEEEREGTRERNTRE » % » K2 DI-D3 EHEERKRE D1 mESE » AR RE
D3 3 » REFKRNRATF (E45 5 1987) -

1985 /86BN EHER (t/ha) RUWFRMZEI -3 MEEHERKEEERS  WikE
D1-D2 # D3 REZFHESKFRHI4.5-11.08 6.7 t/ha (1) » FERD B HEEEEE
B2 HpiE D EEERME » 1 Pickett and Frederick & (1959) Ff#i45 2 16.5 t/ha
mEic#k (cf. Eastin, 1983) BRREN » HEmRHATREBER » R EEEHE A RIFEE
s [EEREER A &1F D1-D2 £ D3 jBErERS 9.7+ 6.9 5 4.3 t/ha » BEBEREKIE» .
(EMERGBHEZEEEESE (1) - ZERHREEZE &R R IR 5 SR B A H R
B3kF > RN DI-D2 & D2-D3 KZ» DI-D3 Hif » KIFZREKFFRS.3~ 6. 78
4.8 t/ha » F(EF 5.7~ 4.0 3.0 t/ha (¥ 1) ; 5t DI-D2 5 D1-D3 Wi 5 » EBSERRIHKA-
FR#E (DD HEKEREE (D2 5 D3) BEZER » FREABERESER ; % (1987) UE,
%%ﬁﬂ’ﬁﬁm&%mﬁﬁﬁiﬁ:ﬁz~ﬁm%z~%ﬁﬁé&ﬁ@%ﬁ%&%ﬁﬁﬂ%gjﬁ‘
HNRBMYCTREHREBCER K » BARRBRERER » BrTRFDEEESLZRIELTHER o .

NRTEFETRAREHEERTIEREHESRERRETEROPERNE 2 ; ERENH » R
SR HEEE B TR - BRRTL1985,7864E %  Fischer and Wilson (1975) #9#ERMR » KIBHE
BB 50x10cm JESL » 9T HIE s SRATNE » MEAM R 22—2Tcm 2 o AR 4 % KR
M By BER AR DR > DASUIEA & 900 kg JREERH » BREBAAZ 50 10cm JREFEER ¢
Bomm (53.2) St Hf & M RERE £R (50.9-51.7 B2ER2) ; EREAESEELS
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BB R AR I > BIRE-E » BURIERAIE - ERNTHESHE » KREZHERAR 26.98—
30.33 g 2] » ERIGREBE KHE o HRAILITIE 40 % 50cm BEAE » 178 25 5 30cm
BRE  ZRERVIE  EGEGEET - @HRIET LU IR » MFEERAS 50cm » EiRKE
ZRRRIEES 1,915 K7 > ESAEGRFRER 1,395 i TEERAES 40cm B » HROEIES IS 1,602 £
1,345%1 5 (BAEFHEMEAFT » RUIDHERTEE » 17045 30cm B » HI#A R 1,186—1,191 (i »
TEERS 25cm RERIFS 934—1,078 (%2) o

Table 2. Influence of planting density on the yield performances of Taichung No. 5

sorghum grown in the spring crop season of 1987

Kernel Yield

Plant Panicle Branch Non- Kernel 1,000~
Spacing Length No. per effective No. per Kernel
(cm) (em) Panilce  Branch No. Panicle Wt. (g) g/panicle t/ha

600 kg ammonium sulphate/ha

25%10 22.2cd* 477d 24a 934f 29.43a 2744e 10.98bc
30x10 224cd 51.7b 1.5b 1,191de 26.98a 32.14de 10.71bc
40x 10 23.8bc 49.2c 0.8¢c 1,345¢cd 2891a 38.65¢ 9.66cd
50x10 24.3b 50.7bc 0.6¢ 1,395¢ 30.33a 42.44bc 8.49d

900 kg ammonium sulphate/ha

25x10 21.7d 51.3b 1.3b 1,078ef 29.73a 31.93de 12.77a
30x10 22.2cd 5Q9bc 1.2b 1,186de 278la 33.00d 11.00bc
40x10 28.1b 51.7b 0.7c 1,602b 28.24a 45.13b 11.28b
50%x10 26.9a 53.2a Q7c 1,915a 27.05a 51.78a 10.36bc

*Means with the same letter within each column are not significantly different at 195 probability

level by Duncan’s New Multiple Range Test.

FETHERRHAFIINE 2 - Si—MERMS » LLBHE (THH405 50cm) &i@iE (78R
258 30cm) JEHE ; MNTFAEH A ERLE » MREEEGTREIEIRSFINERERR » G2
WETEE > EHARSEERELRYERE - AHEEERBAUETHE (£2) » UERA
25cm fTREMEEE R (12.77 t/ha) » BV ARL & R P BB i » THRAR SR 1T BE40 52 50cm 78
ZERERE (8.49—9.66 t/ha) » HAMRE FRIE RN RHEM » BEHHEEEEREE - HiTl
1985,/ 864 FABRME R ELEE » B PRI 2 MERER N UIRR » (AR DB I RIS bR m g R
EERETFZE » BMEBEAEE » (hFREERNTHE

REERERRTEREE » W RIERES R AEHO005 1,200 kg MERE » FEZERME
REFARNE 3  ERRTHE » MEAHEAEREREEERZBE » TIESHEE 2 H Bl TEE o
ARBNEERETERSE » BRAE—-EELEY R EZERNEE 2,80000 F » BERE
M (1,845—2,145) 5 gbst > EF—1THERY » BERRBREMTIRREMRE (3) - HiRfrE
RHEIZTRERBAE » B 1229.20—33.90 g 2 » FUIBMME 2 (FH i T

ERFZERTRERRRNE 3 » KA S » HLLTER50840cm 2 Bilf R & RTHERS30
SA25cm ZWHEIRIE 5 EEERAY R R (FELRE B AV S NEIFRTL » 511985, /86 BAHER » &
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Table 3. Influence of planting density on the yield -performances of Taichung No. 5

sorghum grown as a ratoon crop in the summer/fall season of 1987

Plant Specing Panicle Length Kernel No. 1,000-Kernel Kernel Yield

(cm) (cm) per Panicle Wt. (g) g/plant t/ha

600 kg ammonium sulphate/ha

25x%10 24.Tc* 1,845b 30.08bc 58.51d 15.19ab
30x10 28.7c 2,002b 20.61bc 59.23d 14.16b
40x10 276ab 2,826a 29.20c 81.64bc 1541ab

50x 10 27.6ab 3,070a 3l.14abc - 95.86ab 15.85a

1,200 kg ammonium sulphate/ha

25x10 24.9¢ 1,785b 32.26abc 57.65d 15.48ab
30x10 26.1bc 2,145b 3Q.79abc 66.33cd 15.37ab
40x10 284a 2,818a 33.06ab 92.81ab 17.70a
50 %10 28.9a 3,177a 33.90a 107.87a 17.24a

*Means with the same letter within each column are not significantly different at 195 probability

level by Duncan’s New Multiple Range Test.

HfEMRENME » BETFRAEIESTSR  TESENTEERR - ERAEERHE » &F
AR H—BREMEEXRELE  HOoBTRERRSS » % 14.16—17.70 t/ha ZfH » 40x
10cm #2150 x10cm BRIEEZEEE 16.5 t/ha X & &8k (cf. Eastin, 1983) o jEHEMEX RE
ERRSEGEERNETEZRERRVE » BHEEKEE S K TEBMHERERKENIER »
AMAERFEAEEER » HIBSERFERABREREER » REERIESRE—BRBETEZ
EHRF » MEEREE » BBEETRRIEHER ; 14t BERIEREEEHEICLIREEES > 7
HREeR » FTAEER LB EEMER - EEESNERBSEMERNEIES » BREH Beil
and Atkins (1967) FifBREMEERBAETHESN » FAETETFERSEZSEBERENEHE
S

FEARBEEGE  MECERREEREEHTENRERETRZE » (B0 R LIHEREE
FERRICHEVEESRETARTNERERNER » EMRANEE » NEEETE » BERA
EEZWRE  NABRERHEGSEE2ER » RBERBHDEGENSG » TRESMEE » ELEHE
TREBHERR » UBEBRAESR - FRAETENMREPEEKEREE  EMERRERR
B KRB REERRAR > Bl AERERAEES BT » 8RR 7 ) R BT 2 B Bt
MEHRY > REBERBETS » FERFEERBBIERENIER » ABRERE - BRIZRFDNE
HEFHEERER » RERS S5 E -

51 F3CBR
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Influence of Planting Density on the Yield
Charaeteristics of Sorghum'

C. S. Wang, S. F. Lin and D. J. Liu?

Summary

Sorghum hybrid Taichung No. 5 was grown in the fall crop of 1985 and spring crop
of 1986 at three planting densities, i. e., 400,000, 200,000 and 100,000 plants/ha. In the
spring crop of 1987, sorghum was cultivated at row-spacings of 25, 30, 40 and 50cm,
with between-plant spacing of 10cm. Two N rates, i. e., 600 and 900 kg ammonium sul-
phate per hectare were also included in the experiment. Ratoon crop was followed after
the harvest of the spring crop with a design including N fertilization rates of 600 and
1,200 kg ammonium sulphate per hectare. In the 1985/86 experiment, significant increase
of grain yield was associated with increasing planting densities. Among various yield
components, panicle number or grain number per unit area was considered the most
important in affecting grain yield, whereas 1,000-kernel-weight showed less influence.
Similar effect was found in the spring crop of 1987, but only when heavey N fertiliza-
tion was included in the cultural system. Grain yield per hectare but not per plant of
the ratoon crop did not respond significantly to planting density. The main cause ‘was
that higher number of plant per unit area was not able to compensate lower yield plant
in the dense-planting treatment, hence a higher yield per hectare was not observed.
Very high grain yield was recorded in the ratoon crop, which indicated that dense plant-
ing was probably suitable for ratoon culture of sorghum. On the other hand, N ferti-
lization treatments showed little effect on grain yield. The relationship between soil
fertility and ratoon crop yield remained to be clarified. Results derived from this exper-
iment suggested that hybrid Taichung No. 5 is very high in yielding potential and
ratoon ability. It is dwarf and resistant to lodging and hence is suitable to be cultured
under high population density.

1. Contribution No. 1462 from Taiwan Agricultural Research Institute. This study was support in
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2. Respectively, assistant agronomist, research assistant and‘ senior agronomist, Department of

Agronomy, TARI, Wufeng, Taichung, Taiwan 41301, ROC.
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