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A5y - A A A R EE RO B S R I B 2 W HEEN - R R EEE A R
TEMZ— (5 1994 5 Bi5E > 2014) - B RERBEEE > (HERR ST
AKFEAEML - bt - IR R R E 2B RIEY (& > 1994 5 HEREE - 1983) -

VEV)# B 2 ATWREE 5 %2 L i B BRI S5 (e 52 28 (Uf%5% > 2015 ; Johnson, 1987 ;
Kandel, 2010 ; Lee, 2006 ) ; SEEI-FEFEMHIE (L& 43°DIF ) KRR - (EVIE
BIfR > fHEEFERA > JLEtE (b 43° DU ) RIRESES - (EY4E R
TETREAH )N RII - EE RSl Fok o R — 2L 301in (76.2 cm ) E{THEZ L
SR ARESR - MALEE AIER A TIE /NN 30 in ZA2(TARES - @ i B AL AR AR
B MR EER N E (Lee, 2006 ) ; BRERI{TEEAHICRITRET » BAIMEERA]
fEEf) 5% (Kandel, 2010) o fHE FoRBHE 3 5 ATEER S 240 RS - TTHRIE
75 em x 15-25 em H i fERYEER - EREIFEEES (THRIE30em x 15cm) » E
PRAEELRTER S E S~ BB BT R A 1 R AEMEIEF 3T - s
EERY (IFE - 2015) o S3WRE 1 57 IRE LR B (F B R 1F 2 B 1 DIREE T
FRIEE 50 cm x 10 em fz 5 - BAMEREIRKIEE EEINEIE (BESF > 2016) - ELCRILNFH
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(1988) f5H » ELURILFEAR K B E 1 57 FAEERE - BIE#EETHREE 50-60 cm x
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Hatik s SAS 9.1 F2=0E1T% 59 M1 (analysis of variance, ANOVA ) » i)l Fisher f%

JNEEE 7= B EIE, (Fisher’s protected least significant difference test, LSD test ) [L#g
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Table 1. Effect of planting density on growth days of Job’s tear.

HAE * Fo THREE TR H P H
Cropping Plant density Plant space Days to heading Days to maturity
season (plants ha™) (cm %X cm) (Day)
500,000 20x10 61b 139
250,000 40x10 61b 139b
HIE 160,000 60x10(CK) 61b 139b
Spring 125,000 4020 61b 140a
83,333 60x20 62a 140a
55,555 60x30 62a 140a
"""""""""""" 500000  20x10 6 1%
250,000 40x10 65b 119b
FAE 160,000 60x10(CK) 64c 119b
Fall 125,000 40%20 66a 119b
83,333 60x20 65b 119b
55,555 60x30 65b 120a

* 2015 FFEHIERREI - BE2 H 6o H s MME: 7 H21 H -

Y EEAME N R/ NES S S T RHH R FRkE Fisher AR/ NEEE 22 B HIBRTE 5% KHEZE A
B -

Planting date of crop season in 2015: Spring: Feb. 6, Fall: Jul. 21.

Y Means within each column of the crop season followed by the same lowercase letter(s) are not

significantly different at 5% level by Fisher’s protected least significant difference (LSD) test.
O NEEEHENREMIRREERCRE

BT RS WIE R E W TR EENEE - ke P AL
RAERBER ~ /INER - FRE R B HIE RO R oy ] 2 B R gl B
S BPEEI GRS R L ARG (R 2)  BnATR BRI A T
H BB WIF RS EES S HEREIN B g AR HE A FM % - #(F
FEANRIRET H LR H T MRS KA 5 0 RO S BE R BE R 2 s I 38 - {2
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5 > EEPL 60cm x 20 cm FEHIATE 2,720 kgha! frff > B SR EAMER (£3) -
FRAEAN [RIAE: 2 B i B 5 B A T < s B LR FAHAL - &7 HILL 60 cm < 10 cm ~ 60
cm x 20 cm K 60 cm x 30 cm FRHEFTS 2 978.9 ~ 974.1 K 978.5kgha™! fx{F » FHE =R
HARME (£ 4) - IRIBEE - MIFEDEEMER R ESFHESRETHR - RS - 5F
T RAERGTEER ~ /MBS IRE R EEIIIEIEZ 134.0cm ~ 452 37~ 194.8 ] »
52.7%F; 1,839.5 kg ha! BHZEEATKIEZ 104.0 cm ~ 38.0 37 ~ 175.5 [ ~ 43.7%)% 916.8
kgha! s THIETENFIICER] (F(FFR 88.9g » Tk{FFy 88.1¢g) RIMRHZE AR (£5) -
e S G (R NEIF S S e S R a3 Y SEY S SN AV ear= 2 {ich s o
BREERBE TSN - H 60 cm x 30 cm BEFE . 104.1 cm ~ 17.8 S EEZHENZE 20 cm x 10
cm R 137.8cm ~ 61.9 37 5 {H2/ MEHULFRE A 2F A AYEZS - FH20ecm x 10
cm I 127.8 cm ~ 22 2%FEEHEANZE 60 cm x 30 cm FEHE 2 251.3 cm ~ 70.4% ; T-fi
HSTHA 87.4-90.1 g pRERRZA S ANEEE  EEELURET R 60 cm x 20 cm L~ 1,847.0
kg ha! f%{£ » 60 cm x 30 cm EH 1,635.7 kg ha! 0.2 » 43l fiE (60 cm x 10 cm )
2 1,635.7 kg ha'! 397 42.8% K, 26.5% » |fj 20 cm x 10 cm @ 77 (1,065.2kgha™) >
B AR 17.6% (£ 6) -

o3 i BB BB AR 2 AERA RIS AL B RS ~ BT A RE T EE
EMEEE EAR - GUNEE - RREREMEE AN - HESREE AN E R
/NEE A E 2R B EAHR - BT A R R BER 2 N BAHR - AR
R IR A R B R IOk = R A RO RO BEBE R - (HAAHI A
PR E RIS REE N - At fTEAREGE T » R BEERBINTEER T
R/ MEBRIRER (£7) -
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Table 2. Analysis of variance in yield and agronomic characters of Job’s tear subjected to
growth under different plant densities.

A DFY e  B&VPHAR MEE REXR THE R
BRI EEH
Source of Plant No. of No. of Spikelet 1,000 seed Yield
variance height effective  spikelet per  fertility weight
tillers per m? plant

(Mean square)

&5 3 27.4 244.9 416.7 19.1 6.5 58,119.8
(Block)

HAE 1 10812.0™ 631.2° 4466.0" 979.0™ 6.8 10,215,489.6"%
(Crop season, CS)

e 5 1184.8" 2554.5"  27706.17"  3364.1™ 14.0 766,976.8™
(Plant density, PD)

HAE <S5 5 16.9 82.7 403.9 73.8 11.6 547,232.7
(CS x PD)

AR 33 24.8 126.5 206.2 30.1 12.8 22,541.6
(Error)

it 47

(Total)

2 RRRIRE 1% B AR SR E -
Y D.F.: HHE -
Z ** mean significantly at 1% level.

Y D.F.: degree of freedom.
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Table 3. Effects of plant density on the agronomic traits of Job’s tear in spring season.

=

ReErEmE kR = VAR EE FeE R THiE EE
BRI BER
Plant Plant Plant No. of No. of Spikelet 1,000 seed Yield
density space height effective tillers  spikelet fertility weight
(plants ha')  (cm x cm) (cm) (no. m?) (no. pL.h) (%) (2) (kg ha')
500,000 20x10 152.3a 62.5a 138.3¢ 30.1d 88.8a 1,302.5d*
250,000 40x10 141.1b 66.3a 139.3¢ 35.6d 89.0a 1,295.3d
160,000 60x10(CK) 135.3bc 36.9ab 162.0c 47.2¢ 87.3a 1,607.4c
125,000 40%20 128.6bc 47.2ab 211.5b 60.2b 89.3a 1,818.7¢
83,333 60%20 126.5¢ 40.3ab 264.3a 73.0a 88.5a 2,720.0a
55,555 60%30 120.4c 18.3b 253.8a 70.2a 90.5a 2,292.9b

* [EMR/NES BB IRIE ST Fisher HUfR/ N 72 BT HIER(E 5%k U= RAEHE -

Z Means within each column followed by the same lowercase letter(s) are not significantly different at 5% level

by Fisher’s protected least significant difference (LSD) test.

x4 RESEEHKEED BN B
Table 4. Effects of plant density on the agronomic traits of Job’s tear in fall season.
REEHE  fTHRIE 7N BPHAR EE FeE =R THIE R
BRI EER
Plant Plant Plant No. of No. of Spikelet 1,000 seed Yield
density space height effective tillers  spikelet fertility weight
(plants ha!) ~ (cm x cm) (cm) (no. m?) (no. pl.") (%0) (€9) (kgha)
500,000 20%10 123.3a 61.3a 117.3b 14.4¢ 90.5a 871.5ab*
250,000 40x10 112.8b 59.4a 113.5b 20.2¢ 85.8a 827.9b
160,000 60x10(CK) 105.3c 30.6bc 129.8b 41.5b 86.0a 978.9a
125,000 40%20 102.5¢ 36.8b 212.5a 48.8b 91.0a 870.0ab
83,333 60x20 92.5d 22.2cd 231.5a 67.7a 88.8a 974.1a
55,555 60%30 87.8d 17.5d 248.8a 69.5a 86.8a 978.5a
* [EIMR/NE IS RIAHE PO Fisher i/ N A= A HIBRTE SY /KRR AREE -

* Means within each column followed by the same lowercase letter(s) are not significantly different at 5% level

by Fisher’s protected least significant difference (LSD) test.
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Table 5. Effects of different crop on the agronomic traits of Job’s tear.

Wi PR (SECYVNN /NEEER R THiE EE
BT EER
Crop Plant No. of effective No. of Spikelet 1,000 seed Yield
season height tillers spikelet fertility weight
(cm) (no. m?) (no. pl.") (%) (8) (kg ha')
E1E 134.0a 452a 194.8a 52.7a 88.9a 1,839.5a*
Spring
FKAE 104.0b 38.0b 175.5b 43.7b 88.1a 916.8b
Fall
* [EM/ NG SO R EE 2 RAS Fisher B/ NEHTE 722 S BB LR 5% /K UEZZ BLNEHE -

* Means within each column followed by the same lowercase letter(s) are not significantly different at 5% level

by Fisher’s protected least significant difference (LSD) test.

6. METHEHE DB
Table 6. Effects of different plant densities on the agronomic traits of Job’s tear.

WETEE {THREE ERE Y AAR VE#E REX THE FEE

BRITBER

Plant Plant Plant No. of No. of Spikelet 1,000 seed Yield

density space height  effective tillers  spikelet fertility weight
(plants ha') (em xcm)  (cm) (no.m?)  (mo.pl) (%) @ (kg ha'")

500,000 20x10 137.8a 61.9a 127.8¢ 22.2d 89.6a 1,065.2d*
250,000 40x10 126.9b 62.8a 126.4¢ 27.9d 87.4a 1,083.4d
160,000 60x10(CK) 120.3¢ 33.8bc 145.9¢ 44.4c¢ 86.6a 1,293.2¢
125,000 40%20 115.6¢ 42.0b 212.0b 54.5b 90.1a 1,344 3¢

83,333 60x20 109.5d 31.2bc 247.9a 69.9a 88.6a 1,847.0a

55,555 60x30 104.1¢ 17.8¢c 251.3a 70.4a 88.6a 1,635.7b

I INES ST AR 2T Fisher (0N 22 B MIBRTE SYokHEse BT HE -

“ Means within each column followed by the same lowercase letter(s) are not significantly different at 5% level

by Fisher’s protected least significant difference (LSD) test.
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Table 7. Simple correlation analysis between yield and agronomic characters of Job’s tear
subjected to growth under different plant densities.

PEAR ZNE BPALOR /VEE FeE R TR EE
BRI EER
Character Plant  No. of effective No. of Spikelet 1,000 seed Yield
height tillers per m> spikelet fertility weight

BT 0.552%%* 0.680** -0.746** -0.830** 0.061 -0.359%*=
(Plant density)
e 0.563%* -0.370%** -0.341* 0.054 0.386
(Plant height)
FYHNRER5EE -0.624**  -0.656** 0.071 -0.166
(No. of effective tillers per m?)
/R 0.880%* 0.126 0.531%*
(No. of spikelet)
fRE=R 0.030 0.557**
(Spikelet fertility)
THIE 0.107
(1000 seed weight)

? R RFRORE BT EIAE 5% 1% K HE N B VAR

# * ** are significant at 5% and 1% level, respectively.

(19955 1997 ) FEHED E B i MEBR B R A - HARFRE R R THRIE -
IR EE R E EEZEBEETVE - HRETHEES TR 20-35°C - RARMRGIEE
By 15°C > FAFVMIRIEE RS AT A RZ W AFE AR/ EERRE -
(GEMEAEFKEZRERSE AR SEEEDEEBERERESR  HifathreZE 2
e IR EENIKIE - HARENERERR - MERIIZENRJELZEFEER
HURRHIA T 5 (It » BIEEES IR IEEERE R HLE (source ) BEEI=RIZEHITETE
AP ERER (crop growth rate, CGR) - fifi (sink ) BB A RERA GG

(J& - 1988 ) - REEEASRTE - HIER 7 A 25 HE 7 H 26 Bl - EFHHEME
H BRSO 0t 85 = (RS E R 2 B2 15.8°C ~ 76.1 h J 238.7 MJ m™ Z i
TNZEREEER (7 A53) 2 29.2°C ~242.4h 7 737.9MIm? ; #k{E 11 H 17 HZE 11 H 18
HEl - A SR - AR EHEATEERZE] (11 B) 2 22.8°C»
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138.3 h } 356.8 MIm? « [Allit, - HFEREEGINKE - ATREREFRETVIN » B
UL L SRR - (B R ARIRENR A Z 15°C - AR EAR AR & R A4 E H EHYAE
R (1) £FRTGER (292°C) ~ EHIERE (2424h) RHSE (737.9MIm?)

BRI/ NEBUE I AR E R e = (B 1 &2 %S5) -
35.0 -
S 300
_ g 25.0 -
85 20.0
B T
15.0 -
100 A
H]
g 5.0 -
0.0
1 2 3 4 5 6 7 8 9 10 11 12
B
Month

1. 2015 Sk EHEE H PR 2L IFE

Fig. 1. Changes of monthly average temperature at Taoyuan in 2015.
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Fig. 2. Changes of daily sunshine hour and solar radiation at Taoyuan in 2015.

r 900.0
- 800.0
- 700.0
- 600.0
- 500.0
- 400.0
- 300.0
- 200.0
- 100.0
- 0.0

(zu PIA) uopeIper Igos
w rIN) EMEH



=

A EER I EE A B E R R (11)

HARERER Z SRS EEREAFIN RS EEINEEBEB REEFREER S
— BHEEERFEEYIR AT - SR B i K A e 7
(BRI » 1988 5 BHZE » 2016 ; Donald and Hamblin, 1976 ; Holliday, 1963 ; Johnson,
1987 ) « A BT B 2 R E S Y BUE (light interception ) NEEM 2 E & -
A #E B ER E A CENE SRS ERENRSE (Andrade eral., 2002) - —f%E
AT A RERE S DL E - PRSI EE R + RGBSR Z 'NASI09 RG’?
JBMX Ativa RR” » TEFEHT @& 7E R A XRS5 5108 960.0 ~ 909.0 pmol m™ 5™ »
FEAR AR T R BE 28 - S E R B RS 35k 18.0 ~ 26.5 pmol m™? s » FFE
=HES BT EEZ 51.9%F 59.4% ( Chavarria et al., 2017 ) - &% ZH 5 57 SR
W A R R I 42 5 - R BRI FE R A g n - 2ERS 1T S Bta Rl
FIFREERRERERIIGI (155 - 1989) o BHE TR RIS EE &S (17HREE 30 cm x 15
cm ) - HI|RIFE IR S SRAERT R 73~ BB K B FRAAR R » T SRR A IEF % F -
HEMEREERAD (F7FEE > 2015) 3 H EATHBEEEE - REREEE R - 29
K5y FOER SRR R » AR EERE - EDIRERENEHFEIEE - 1R
1B (1995) ~ EEA0E (1988) ReaEflut (1983) EAERifsEfar » ELUE R HEREHK
BAEEE  EEEEREEHERD  IMEER D KACE R RE - BT
PRERE B 50 cm x 20 cm BF 60 cm x 10 cm ( #FF14E » 1983) o
Al Ep R LT B DL R F RS < e 22 i H B A BT 2 R g g
FIRE  RENREEE  BIFREOEREH - FRENEERT  REREEHE R
60 cm x 20 cm « FREEL A + [ SRS 73 A A PR RS B
TR TSR EERBUNE - B (1995) ~ #EME (1988) feaflpt (1983 ) it
JEtARF & -
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EmAE -~ MOBGE ~ ZIRIL - 1989 « RIS EHEH S RERMNZZE - TREEMI
38(2):201-207 -
TTHEEEZEE - 2017 - 2016 FEH-HF RS HEBETHE -
<https://www.coa.gov.tw/ws.php?1d=2506290> -
AGHEAERREGS - BHER AR -
<https://e-service.cwb.gov.tw/HistoryDataQuery/index.jsp> °

JEIBHAD 1988 » BLIHYHZYVE AL - 10 2R R G i 4:35-59 -
EfEE o 1994 - FIL - p. 565-610 - HIK « ZECiaFame - MRIEYS w0 - ZEEME
fERREEey - 2 -

BRAa -~ aRFEM  BE R PRERE - 2014 o R[EGLE R EME DY B 2L FERUE R
L o B ESEEIGIT TR EEE 124:1-16 -

S - 1995 - FIREA RO - 2P B AT JeR 48:47-54 -
L - 1997 o FEE TR EEDER OV E - 2R EREEN RS ER
56:51-60 o

2R RS TBRED - 2015 - RUBREEHHE K ERHER Y
RS Tt 33:23-32

BE - BIGE - 1988 - ELE(ERETE T - SRR G Tt
1(1):25-34 -

i R - 1983 - FIEBEHENAE TV E - 2REEENRSH R RER
7:45-52

BEIUE ~ B i~ MRIEE - 2016 » AN[EIREESE R R RN & 5 5 5 A — 5 e
BERIPE - SN AR 1311117
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Effects of Planting Density on Growth and Yield of Job’s
Tears in Northern Taiwan !

Chen-Hsiang Lin? and Meng-Huei Lin
Abstract

For the rehabilitation of fallow land and security of food demand, the government
vividly encourages culture conversion from paddy crops to dryland ones. Field experiment
was conducted to establishment the optimum planting density of Job’s tears (Coxi
lacrymajobi L.) ‘Taichung No. 3’ as a reference for cultivation in northern Taiwan. The
treatments included six planting densities of 20 cm x 10 ¢cm, 40 cm x 10 cm, 60 cmx 10 cm
(CK), 40 cm x 20 cm, 60 cm x 20 cm and 60 cm X 30 ¢cm or 500,000, 250,000, 160,000,
125,000, 83,333, 55,555 plants per ha, respectively. The experiments with four replications
in a randomized complete block design, respectively were planting in spring (Feb. 6) and fall
season (Jul. 21) in 2015. The highest yield was found in planting density of 60 cm % 20 cm
(1,847.0 kg ha') and lowest in planting density of 20 cm x 10 cm (1,065.2 kg ha™!). The
experiments showed less spikelet number, spikelet fertility and the yield decrease when
planting density was increased. The results showed that under dryland cultivated conditions,
there was no significant yield advantage in higher planting density. The results suggest that
the optimum sowing time of Job’s tears is in spring season, while the best planting density is

60 cm x 20 cm.

Key words: Spikelet number, Spikelet fertility, Spring season

I Contribution No.514 from Taoyuan DARES,COA.
2 Assistant Researcher (Corresponding author, chlin@tydais.gov.tw) and Chief of Crop Improvement Section,
respectively, Taoyuan DARES,COA.
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