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Fig. 1. Pedigree of ‘Taichung No. 1’mango cultivar
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Table 1. Leaf characteristics of ‘Taichung No. 1°, ‘Chiin Hwang’ and ‘Irwin’ mango

Characteristics Taichung No. 1 Chiin Hwang Irwin
Colour of young leaf Dark red brown Bright green with light brown  Light red brown
Length of leaves (cm) 24 4ab' 28.1a 20.5b
Width of leaves (cm) 6.0b 7.4a 5.1c
Length of petioles (cm) 5.5a 4.2a 4.0a

Leaf blade: shape Lanceolate-oblong Elliptic-oblong Lanceolate-oblong
Leaf blade: twisting Present Present Abcent

Leaf blade: shape of apex Attenuate Acute Attenuate

! Means separation within rows by LSD test at P=<0.05.
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Table 2. Inflorescence and floret characteristics of ‘Taichung No. 1°, ‘Chiin Hwang’ and ‘Irwin’ mango

Characteristics Taichung No. 1  Chiin Hwang Irwin
Inflorescence position Terminal Terminal and axillary Terminal
Length of inflorescence (cm) 44 .8a' 50.6a 36.2b
The density of villi in inflorescence Medium Sparse Medium
The density of flowers in inflorescence Loose Loose Densatus
Colour of inflorescence Pink Dark pink Dark pink
Leafy bract Yes Yes No

The ratio of perfect flower per inflorescence (%) 64.9a 15.1b 34.6b

! Means separation within rows by LSD test at P<0.05.

- REINRMRAE

CREVIFREYABEEY > EREESAHBEIREEZERL - RZEOAMEFLLE
ERERERRTE > AIFEREEH24 682 REEAER - REREE - FE HIMNE
AL (BT - R =15 PR EC]] g BELEMES6cm REEES4 cm HE
BRENNSE B ECZME EREERER S CRETIGH S MEE S REE
=)o
A RERERE

CRERIS REEETEHHESS  RABGREROER) RFRNEHRE  £A
dhde /D HANS > ARSI EARE87.3% » AAMEE Y4 E21.6 °Brix » Al EEBE R
0.2~03% HELEER HPRAREAEERY & E S SE M0 SR B30 miE
AEER S EEAER o 5 GBEAEHR 120K 5L - WL B ERE6RETRE NE S
Moo SR E PSR B SR I R M E Y& B W #20.5 °BrixPA o HEHARAE AR TR
BIE 2GRN -



CRTALIE = 1 2 E 5

K= CRED R HeR  BESURFEIMRMEIRILEGEHE)

Table 3. Fruit characteristics in external traits of ‘Taichung No. 1°, ‘Chiin Hwang’ and ‘Irwin’ mango

Characteristics Taichung No. 1 Chiin Hwang Irwin
Weight of fruit (g) 601.1b' 924.8a 335.0c
Length of fruit (cm) 13.4b 19.1a 11.2¢
Width of fruit (cm) 8.6ab 9.6a 7.9b
Thickness of fruit (cm) 8.4a 8.0a 6.9b
Mature fruit: shape Elliptical Oblong Ovate
Stylar scar Yes No No

The type of stylar scar Protruding Flat Flat

Peel colour Orange with red Green with yellow Orange with red
The flavor of fruit Slightly aroma No Aroma

"Means separation within rows by LSD test at P=< 0.05.
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Table 4. Fruit characteristics of ‘Taichung No. 1°, ‘Chiin Hwang’ and ‘Irwin’ mango

Characteristics Taichung No. 1 Chiin Hwang Irwin
Flesh colour Yellow Yellow Orange yellow
Flesh texture Tight Soft Juicy
Weight of peel (g) 48.4a' 45.4a 31.5b
The ratio of flesh (%) 87.3a 88.2a 83.1b
Total soluble solids (°Brix): ripening on tree 21.6a 19.9a 15.3b
Total soluble solids (°Brix): ripening by CaC, 21.1a 20.5a --
Acidity of juice (%) 0.3b 0.4ab 0.2b
Fruit quality Excellent Good Excellent

! Means separation within rows by LSD test at P=<0.05.
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Table 5. Seed characteristics of ‘Taichung No. 1°, ‘Chiin Hwang’ and ‘Irwin’ mango

Characteristics Taichung No. 1 Chiin Hwang Irwin
Weight of seed (g) 26.7b' 57.2a 24.9b
Length of seed (cm) 10.2b 15.7a 8.3c
Width of seed (cm) 3.7b 5.2a 3.7b
Thickness of seed (cm) 1.7a 1.9a 1.7a
Surface veins of seed Flat Flat Protruding
Seed shape Oblong-reniform Reniform Oblong-reniform

! Means separation within rows by LSD test at P=<0.05
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The New Mango Cultivar 'Taichung No. 1'"

Meng-Sung Chen’, Huei-Ling Liu?, Wen-Pin Yeh®, Ching-Chang Shiesh’
and Chih-Sheng Chang’

ABSTRACT

Mango is an important fruit industry in Taiwan. The current main cultivars have good
fruit quality, but there are still some problems to be solved, such as fruit disorder of
'Chiin Hwang' mango. The aims of breeding mango are fruit with high soluble solids and
could be harvest at green mature stage. The mango new cultivar 'Taichung No. 1' was
selected from 'Chiin Hwang' mango seedling progeny, it is seeded in 1999 using single
plant selection and subjected to comparison tests. The fruit quality and yield were
investigated and the varieties rights is obtained in 2014. The horticultural characteristics
of 'Taichung No. 1' include strong growth vigor, semi-open canopy and hermaphrodite
flower ratio in inflorescence was 64.9%. The average weight of fruit was 601.1 g and the
shape of the fruit was elliptic and the stylar scar was protrusion. The peel colour of mature
fruit was yellow-orange and red. The flesh of fruit with a slight aroma had yellow colour
and less fiber. The rate of pulp was 87.3% and the total soluble solids were 21.6 °Brix.
This cultivar could be harvest from mature green fruit to ripen. The production period was

from mid-July to early August in Changhua County.

Key words: mango, ripen, mature green fruit

! Contribution No. 0911 from Taichung DARES, COA.

2 Assistant Researcher, Assistant and Associate Researcher of Taichung DARES, COA.
3 Associate Professor, Department of Horticulture, National Chung Hsing University.

* Director of Department of Science and Technology, COA.






PRSI RIS ALHR 135: 11-24 (2017) 11
Fictid P BERL HAR FE
HE e 2. :g g i3
B

T il fy BB EE B B RO R 0 s (LS5 3 (Tomato yellow leaf curl
virus, TYLCV)i% 8% 2 i b FEEE W 359A (Tomato Yellow Leaf Curl Disease, TYLCD) » 7
Y% B EE A N - EEFEAPITYLCD A & B DL Ko/ NR B A BT FEE O
IEHETATYLCD Z Pt os » A 24L& AiniE 2 BEYMED H AT TYLCD - #5% i
AR BRI o AWtk B IR AES E AN 2B A i S LR E . 240
FEhidniE - FY20155FE BRI ~ YRR A0S (E M AE - WA EngE - S EE ST TR ORI R
EBBETYLCV » ETHEEURMERE - FrA miEN R HER 14K S TR ER i
M EEDNA » Hor 1 hl i R 12 28 R U R B - BEHERERES K
GERERIIEE - NOUA Tyl K Ty3Pun AR 2 Ftimid 2 JUR e E - RARHE R
AP TYLCDE fd 2 EEUE AR L

RASERA - Hin -~ PUWETE - FinE (LR - HinE(LEER

il

Al

Fhi(Solanum esculentum Mill.) 5 E R H & & [HH 2 HRME - Ryt SR E AV R 28R
¥ o WA RBETSE AT LWE - AFERK XL E LGSR 5 (Tomato yellow leaf curl
virus, TYLCV)FT 5188 2~ FE i = AL EE % 55 77 (Tomato yellow leaf curl disease, TYLCD)fx% £y &
B BB R OE BT B A 3 it AR i R 1 00% Y SR TR 4% -

Fho s A LG BE A IR 1930 AL LB 8 B - 1964FE Uty RE—RIEXN IS -
TYLCD BT A2 2t B At B EE R EER E 2 — Y B 7L 5 i 8 R 75 it 4 T P
BN ILR E R B S B A% Y B AR 1998F B E S ILEE®
WAIRECH FCR TR B2 #E - 58 H M LB ERER R A E AT E(LIETE
Wie > TYLCVR —IREFEH 24 - & B EEFEESF 2 A RN A/ NE > A%
Juistb AU NER > GELMERESHEM ZHE > —REOEREITYLCVZ W] - 4 R B
et ~ ¥k BT NEREEL SR/ BB ISR R - EREEYY R
[] A B /N AT 3 FHER R4H P 91 2 722 SR & 7 -

TR R B g PR I RIS RS 0908 5 -
MBI Z B g R RN RIS -
> B N B 5 R e A



12 EEEEN RS RRE =T

Fr{E PO i 2 5h > M EFATYLCDZ AT R RIMUA il 2 5 B i i &
ZIRAZ 38 - Levy#llLapidot (2008){s F Wa fe JRp fe TR D & i cn il > o3 B e 14 ~ 28~
45K DB B - BURE MRop R BB e e B - (HBUEMRDURMEARE - HATE %
IRAFERTYLCV B4R FHifEIE » 53 Al By Solanum pimpinllifolim ~ Solanum chilense ~ Solanum
cheesmaniae ~ Solanum peruvianum¥iSolanum habrochaites "' o DL 19604F (1% HA B BH
IHHEFTTYLCV Z Him G fE (Y - 19884 DLE FI & {5 58— E B TYLCV 2 % fii i % &
FE-TY20 ‘TY20 A Z HimERIR H 72 Solanum peruvianum (accession P1 126935) > FLiw EH
T B BRI - TY20 FE R TYLC VIR - AR PR s AR i - A nl A B s (E E
ZRED -

EENIRTERRE —RHEMACHBERBENIE RS NEERTAEE/NE a5
By Tomato leaf curl Taiwan virus (TLCTWYV) ® T AIER(2003)FH E B 2 E R I T B E A E &
RN W EEBE S » FinE e ERE HEREERIHFRN EERE - o
B B AH R 200748 5 & 2 e o & BB AT AR A SHERF A PITLCTW VAR (Ty2)
By &0 miE o HIREEATYLCD R » &85 &1 8 85 7 fE (Polymerase chain reaction, PCR)f%
S EH A= L EE 2R K 2= E (Tomato yellow leaf curl Thailand virus, TYLCTHV)E. # A Z
%> HARRTLCTWV 37 - 28 MM TYLCTHV Y F g il WL B SR A e
B RESEROEMLE - RIRSHEHNSEARANBZLANER S THEE -

AWtz HEY REEBEPITYLCTHVE J 2 3 jian fl - 17> B HA A A SR 358 o B A
TYLCTHV - T TR R E - BB AR RIE R EEF H 0PI TYLCDE M Z A » 5] 5 fi 28
FAHITYLCDE 2 HAT -

MHEERTTE
— ~ AEMH

()R A ek e it B

AT T 58 A B AR By 201 5 8 B A A0 e B 2 53 (B R BT TYLCD Y ) 2 7 i i i (3R
—)» WR2015F9H 125 #E gh gk — e b 58 0 T A RH aBs: - A AT RHE AR L 3
PR PR E = SRR AR AR A EDEIEA DAL ¢ ILEPPR &R IERME - %5
— %N —RR R (5006%) B ARTEFI (35% BT TR 7)) AR 76 4 B 14 TE A 7 - 7R 1
&l A > TERRTETE R o i B AH O == N > B AR R BT RS 2 S 40 PH-3648 = - R[]
5y A F520154E9 H 8 H K. 201549 H 25 H -
(=) PREEH) &

AL P Z SR EE N5 & (Bemisia tabaci)& H 5E g B AH IR {1t 2 B-typeds # /N (0 5
R AT 03 B 57 0 5 W R SR o - MERE A T Z BRI K £ - BB Y BLST SRPR EE ZARAT
HEERE(25~26C) ¢



TR LIE T A R A

T~ 2015 FHEINSNEE Z FHfER

Table 1. Tomato germplasm collected from Taiwan and abroad in 2015
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Number Entry Seed source Type

1 SV4224TH Seminis Co. F1, beef tomato, red color

2 Sylviana Enza zaden Co. F1, beef tomato, red color

3 10K Takii seed Co. F1, beef tomato, red color

4 TMB582 Syngenta Co. F1, beef tomato, red color

5 TMBO688 Syngenta Co. F1, beef tomato, red color

6 US440 india US Agriseeds Co. F1, beef tomato, red color

7 Akash Ganga Camson seeds Co. F1, beef tomato, red color

8 4212 Aida Evergrowseed Co. OP,beef tomato, red color

9 928 Bucolic Seeds Co. F1, beef tomato, red color

10 9748 Bucolic Seeds Co. F1, beef tomato, red color

11 9742 Bucolic Seeds Co. F1, beef tomato, red color

12 922 Bucolic Seeds Co. F1, beef tomato, red color

13 Rui Cheng 25 Bucolic Seeds Co. F1, cherry tomato (medium size), red color
14 Hualian-Yasu No.21 TSIPS. COA. F1, cherry tomato, orange color
15 TSS-Yasu No.22 TSIPS. COA. F1, cherry tomato, orange color
16 Bonus 4 SUNTECH SEED Co.|F1, beef tomato, red color

17 Danew SUNTECH SEED Co.|F1, beef tomato, red color

18 V20111 Hosheng Co. F1, beef tomato, red color

19 TMB304 Hosheng Co. F1, beef tomato, red color
20 V9o0-48 Tezier Co. F1, beef tomato, red color
21 Red overlord Hosheng Co. F1, beef tomato, red color
22 V20117 Hosheng Co. F1, beef tomato, red color
23 V20104 Hosheng Co. F1, plum type tomato, pink color
24 ANATH FA-189 Hazera genetics F1, beef tomato, red color
25 A-11-99 Moralburg Co. F1, beef tomato, red color
26 A-11-97 Moralburg Co. F1, beef tomato, red color

27 9102 Hohuan Co. F1, beef tomato, red color

28 TMB-97 Hosheng Co. F1,cherry tomato, red color

29 A-11-98 Moralburg Co. F1, beef tomato, red color

30 AG-09 Puli F1, beef tomato, red color

31 Xiantao Liang-De Co. F1, beef tomato, red color

32 325-Moralburg Moralburg Co. F1, beef tomato, red color

33 324-Moralburg Moralburg Co. F1, beef tomato, red color

34 323-Moralburg Moralburg Co. F1, beef tomato, red color

35 TA-2777G-1 AVRDC OP, cherry tomato, orange color
36 B1 (Trapezlysa) Bulgaria OP, beef tomato, red color

37 B3 (Ideal) Bulgaria OP, beef tomato, red color

38 B4 (Naslada) Bulgaria F1, beef tomato, red color

39 B5 (Pink magic) Bulgaria OP, beef tomato, pink color

40 B12 (Faworyt) Bulgaria OP, beef tomato, pink color

41 B13 (Homestead) Bulgaria OP, beef tomato, red color

42 B14 (Hardy) Bulgaria F1, beef tomato, red color

43 B15 (Belmonte) Bulgaria OP, beef tomato, red color

44 B16 (Palava) Bulgaria F1, beef tomato, red color

45 B17 (Prekos) Bulgaria F1, plum type tomato, red color
46 B18 (Kalina) Bulgaria F1, beef tomato, red color

47 B19 (Reyana) Bulgaria F1, beef tomato, red color

48 B20 (Rila) Bulgaria F1, beef tomato, red color

49 T-10426 TDAIS breeding line, cherry tomato, red color
50 S-22 Monarch Agri Genetics OP, beef tomato, red color

51 Thilina CIC seeds OP, beef tomato, red color

52 NS 524 Nadale seed Co. OP, beef tomato, red color

53 T™B147 Syngenta Co. F1, beef tomato, red color
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ABHIE R H 2 7 5 By 3 i s (L6 BE 2 B 35 & (Tomato yellow leaf curl Thailand
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AL ANT22 F i 5 SR S B B R Y S A PH-3 6 = A
Z—-meiEEAal
DIsEfE®R2HE ~ 3~4/ REZ FHhnw Bl el o BHEEE R W EHPH368=E N -
HEITIREEN (55 14 RG> W E T 96 % 4 2 B A &2 7 (P R 1,500 1% )iF AR Pk b 2 3R BE 5
Wt o BRER 2 R EPER E N o EITERNRREEEE c GRE12ER > SEE I
DUEGR SR fE ANT22 By 5 I8 4H -
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(—)REEE
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Fig. 1. The disease index of tomato plant infected by tomato yellow leaf curl virus -Thailand strain.

(— ) #DNAEH]
1 #EDNAZELHY : FIH 1S mLZ 8 0VE > B EaE /RS —R ENEER R (14909
cm) > SR EEA o ZEHUEF 1A 500 uL Dellaporta (100 mM Tris base, pH 8.0 ~ 8.5 mM
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Ethylene Diamine Tetraacetic Acid (EDTA) ~ 500 mM NaCl » 10 mM 2-mercaptoethanol) °
DLKontes/ &) H it 2 BFFFEE R BFF B ASE o 22 22 15 5 ITAL33 ul2220% sodium dodecyl sulfate
(SDS)EZIR &% B ANNENES  PL65C EN 1077 ## - il #44% F 1 A 160 pL 5 M Potassium
acetate (KAC)EZ 1% » B ABE LM - LL13,500 gife 001057 8 - i BRI EACH BV BE O E
tho FEAELT R TREE L 1R 500 L BUE TR E AHTEYBECE F o ST A250 ul isopropanol
&% FEEEO100T8 o 212/ 0 R isopropanol I > FAIAS500 pL 80% ethanol »
e 057y 88 0 BEC 2R ethanol B HY - R =0R N EZE I/NEF > [ ethanol 58 & 138 - HAKR1Z
HIA500 uL2 ddH,0 » i B 4-20°C JKFg EEES® -

2. %X & g 7# $5 K7 JE (polymerase chain reaction, PCR) @ H{5 uLZ DNA# 5 > fIA2.5 uL 10x
PCR reaction buffer (Invitrogen) * 1.25 uL 50 mM MgCl, (Invitrogen) * 2 uL 10 mM dNTP ~
13.15 uL ddH,082Taq DNA polymerase (5 U/uL, Invitrogen) ~ LA Fzprimer PAL1v1978 (10
UM)EAPARIc715 (10 uM)#50.5 uL » F|FHpMDI18-T Vector (Takara, Dalian, China)#{T
PCRZJE - PCREX AE 30 cycles > LL94°C fiidenaturation 147 §# > LL55°C fflannealing 257 §# >
PLT2°C f# extention 257 §# ©

3.8 © HU5 pL PCREY)EL1 L loading buffer’& & » BN 1.2%EER A F > LL100(REFE
FRETE IR/ - 2% BB AR B10.5 ng/mL EtBriZ/20~3053 8 » jANER312 nm
ZERAME B R EAH c TYLCV 2 DNAK/N&TA51.5 Kb

s IRET A

st 5 2 DU/ N B 75 F (least significant difference, LSD)EL# I8 - i i ol L fi [ 2
5%KAERF > BIRAFHEER -

R

T HIER AP R S3fE B P B ) 2 Bl il - P A 24ALEM45TE - BAAE A2 K
INRFOME (R —) M JF o3 HIFE A Tyl ~ T2~ Ty3 Fety SUURE AR [B] 2 HUm A R e H4H & (R ) -
B FBAEEN2015F9H £ 12 M ik > MABRED R EE M CBERERS -
A APERETRT ~ 14~ 21 28R FAEE R ERIAEE - SREREMFETYLCTHVIRTK » &
i 2 SF I L FE ANT 2297 (R BB 21 222 2. 54 » 5 e o 1 618 35 i i PR 7 AR 30 > 2 LB 40
s P TR FEE A A 1~24% 1 » 1618 25 i o AR AR P 2 B 24) DA B (8 —) 5 ##fETYLCTHV % 14
Ko BIRSEANT22 2 SR E B 44k » o050 5 Tl o S{E A A0 fn s S R 3 13(EF Al
TR HR R B A 1~24R% i - 35(1E 7 Al St F 7 R B/ A 2~5 4k [ (B =) - FIl FH PCREZ flir oMl
R NTYLCTHVA i 5 > 45 BN EUR X PR @R TYLCTHVZ 14K & o] A0l H 2
R N Z % 5EDNA ([EY) - #ETYLCTHVZ21K » ¥ I mfEANT22 2 i CE i = 2 5 681
ik g o e 1 ] T e R R B 1O T R 18U T T 1~280 i » 1618l S A i 8RR & /1 172 2~6
B 16E SRR EEEEE RS ZE6M - NEEEFE 21K - offl fnfE A {5 018 B 5 (18
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F) e BERETYLCTHVZ 28K - sk B S A A 1 L8 L A S i e 3R 78 S s 122 T /N A 240 (1B
73) o A& R E R E LA A 1 1{E BT - ITTYLCTHVE ) 2 & hnfniE -

£ FAEERTE 2 BUREARAE S

Table 2. The resistant gene combination in tomato germplasm

Number Entry Ty-2 Ty-1/3 Ty-5
1 SV4224TH - + -
2 Sylvian - + -
4 TMB582 - + -
5 TMB688 - + -
6 US440 india - - -
7 Akash Ganga + - +
9 928 - + _
10 9748 - + .
11 9743 - + -
12 922 - - +
13 Rui cheng 25 + - +
14 Hualian-Yasu No. 21 + - -
15 TSS-Yasu No. 22 + - -
19 TMB304 - + -

22 V20117 - + -

27 9102 - + -

30 AG-09 - + -

33 325-Moralburg - + -

52 NS 524 - - -

53 TMB147 - + -
&

PAFMBEEGERN LN ~ 2k - HROBZERZIBE  EEBERERRSERNRKLE
Stz iE o EE K =B P EE K 3% (Tomato yellow leaf curl disease, TYLCD)Z 4 & & E &
MEBEMANEE > HAiEiebiEERER S (Tomato yellow leaf curl Thailand virus,
TYLCTHV) B3 2B TYLCDR 2 i - AW ge 2 B R 58S H pi & i s L 5E9%
BZ R4 EMmEETREEER - & 7R S AR Z BUR T - AR 20154
9~12 H P S 65 2 B R D RHIE A S0 B A 1T W fth i BA DU PEAR 28 - &5 EUR - B B AR
FFTYLCTHVZ TR » JWERIRI 22254 > F21 R EHIZE R #5264k - [LIFE
PREE R 2R E (LM - B4 E M2 LA RZER - HEEIEERCKER © MbURm
18 2 FERE 3 1R 28 KA N R B B HMRINE IEE 2 E & - X ET HIMPUN S8
PUR AR EE RN EE HERET > AR S PUR A ER RS R AT A o R E D
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TYLCTHV U &l a Y s WE T U M e € - 5D BTl AR B i ] S poAR Z O #E > IR &
TARHETT

o
T

Disease severity index
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Accession Number

[ ~ i 53 M anfERE R hn s (LI RN SR 7 RN EERIR

Fig. 2. The disease severity expression in 53 tomato germplasm after inoculation with Tomato yellow
leave curl Thailand virus (TYLCTHV) for 7 days.
*Bars represent standard error of the mean
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Ty3Wi iR A - ‘Hualian-Yasu NO.2UFEH Ty2Pii A& K o NS 524 R & {241 2 TYLCDHi
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FRIEA © Verlaan: ATA20134E45 H Ty 1 B Ty 358 R By r FE R ™' > Prasanna®s A fA 20154784
HR IS TR RN 2 B M - W B 2 Ty 2R IR R 3 4y B 2 Ty 3EE IR 0 76 i F IR B 38 R
TYLCD Ll > &5 H A& S S AR5 <SV4224TH’ ~ “Sylviana’ ~ ‘TMB 582°~ ‘TMB 304 ~
‘V20117° ~ 9102° f2*AG 09’ ##FETYLCTHV{% - B> 22 fe ) HAE Pk By mT3R 22 5] [FA2 S 29
B AEERFER28K > MBS EEEE - MBI TYLCTHY Z #HIH &% - HRHE
PURER Z dHE HPUREE SN A T2 22 -

AHRSE IR F P PCRAEG I B A AR B TYLCTH VA B F % 35 2 5 fit » DU R % 35 i o Tl 6
JATYLCTHV Z itk o &5 5 B 53 {8 2 i i Fe i G REL AR B S (R B0 I B 1% 14K B8 o] 1
PCRAGHIH B F 9955 #DNA © Eybishtz % A F220104E45 Y » B SL LR 3518 © W ok
AP E RS B WA EREERERES MRREERAFRER  BANAEVERER
B S EREBERE > TAVEESR -

Disease severity index
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|
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Accession Number
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Fig. 3. The disease severity expression in 53 tomato germplasm after inoculation with Tomato yellow
leave curl Thailand virus (TYLCTHYV) for 14 days.
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*Bars represent standard error of the mean.
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Fig. 4. The virus DNA expression in 53 tomato germplasm leaves after inoculation with Tomato yellow
leave curl Thailand virus (TYLCTHV) for 14 days.
M: marker; D: disease plant for control; H: healthy plant for control; Number 1-53: 53 tomato
germplasms; Number 54: susceptible tomato ‘ANT22’ for control.
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Fig. 5. The disease severity expression of 53 tomato germplasm after inoculation with Tomato yellow
leave curl Thailand virus (TYLCTHV) for 21 days.

*Bars represent standard error of the mean
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Fig. 6. The disease severity expression in 53 tomato germplasm after inoculation with Tomato yellow
leave curl Thailand virus (TYLCTHYV) for 28 days.
*Bars represent standard error of the mean.
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Screening Tomato Germplasm Resistant to
Tomato Yellow Leaf Curl Disease (TYLCD)'

Yu-Heng Lin® and Jui-Shin Chang’

ABSTRACT

Tomato is one of the important vegetables in Taiwan. However, the Tomato yellow
leaf curl disease (TYLCD) caused by Tomato yellow leaf curl virus (TYLCV) often
significantly reduce the yield and quality of tomato cultured in Taiwan. This research
aimed to breeding the native red tomato variety that can resistant to tomato yellow leaf
curl virus in Taiwan. There are 53 tomato cultivars that was collected from our country
and abroad in 2015. There are 11 tomato lines showing no symptoms development after
infected TYLCTHYV by whitefly at 28 Days after inoculation. Tomato cultivars with 7y/
and 7y3 gene showed high resistant ability. The virus was detected in all test plant even
the plants have not any symptom development. These 11 lines can be used as materials for

tomato heat tolerance and TYLCD resistant breeding program in the future.

Key words: tomato, disease resistant breeding, Tomato yellow leaf curl virus
(TYLCV), Tomato yellow leaf curl disease (TYLCD)

! Contribution No. 0908 from Taichung DARES, COA.
? Assistant Researcher of Taichung DARES, COA
3 Specialist, International Cooperation and Development Fund, Taipei, Taiwan, R.O.C.
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Fig. 3. Net photosynthetic rate, Pn (A), cellular CO, concentration (B), transpiration rate, E (C), and
stomatal conductance, gs (D) of two cultivars cucumber leaf under different temperature.
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Table 1. Net photosynthetic rate (Pn), chlorophyll fluorescence (Fv/Fm), and electrolyte leakage of
different cucumber cultivars plant under 25°C, 40°C, and 45°C

Cultivar Temperature (‘C)  Pn (umol CO,ym™>s")  Fv/Fm  Electrolyte leakage (%)
25 10.9 a' 0.9a 8.9a
Kappa summer No.11 40 11.2a 0.78b 9.0a
45 93a 0.76 ¢ 10.8 a
25 103 a 09a 103 a
Cu-87 40 11.8a 0.78 b 11.8a
45 123 a 0.72 ¢ 13.0a

' Lowercase letters indicate significant differences among temperature treatment at each varity by Fisher’s least
significant difference at P<0.05.
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Table 2. Coefficient analysis on cucumber photosynthesis and its effected environmental factors

Pn Light density ~ Air temperature  Relative humidity =~ VPD
Pn 1
Light density 0.942%%* 1
Air temperature 0.747%** 0.803 % 1
Relative humidity -0.766%*** -0.813%** -0.905%*** 1
VPD 0.586** 0.568** 0.279™ -0.284™ 1

ns, ** *** means non-significant at p<0.05, significant at p<0.01 and 0.001.
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The Studies on Photosynthetic Characteristics

of Cucumber!

Wei-Ling Chen®, Chang-Sheng Chien” and Pei-Rung Jhuang’

ABSTRACT

In order to understand the photosynthetic characteristics of cucumber (Cucumis
anguria L.) for its cultivated management under protected house, two cucumber cultivars
‘Kappa Summer No. 11’ and ‘CU-87’ plants were used as experimental materials. The
effects of light intensity, carbon dioxide concentration, temperature, and diurnal changes
of environment on photosynthetic related responses were studied. Light compensation
point, light saturation point and maximum net photosynthetic rates (Pn) of cucumber were
15~30 mol-m?-s™!, 1,000~1,200 mol'm?:s”', and 12~13 umol CO,-m?'s”', respectively.
The CO, response curve showed that the CO, saturation point was 1,000~1,200 mg-L"'
while the Pn was 16 umol CO,m™-s" and double higher than Pn was under 400 mg-L".
The Pn of cucumber plants grown under 25~40°C were not different significantly, but
decreasing about 20% under 45°C . The Pn diurnal changes of cucumber plants in protected
house during summer cropping started elevated at 6:00AM and reached the peak 18.4

pumol CO, m?-s™!

at 12:00AM. In the meanwhile, the environmental factors was 1,300
umol-m™2-s' light intensity, 40°C, 54.9% relative humidity, and 4 kPa vapor pressure

deficit. After 12:00 AM, Pn decreased significantly.

Key words: cucumber, photosynthesis, light density, carbon dioxide, temperature,
environment in protected house

! Contribution No. 0910 from Taichung DARES, COA. This project was financially supported by National Science
Council (MOST 105-3111-Y-067A-008).
2 Associate researcher, assistant researcher, and research assistant of Taichung DARES, COA.
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Table 1. The growth characteristics of Cymbidium Red Diamond deflasked plantlets in various fresh

weight grades
Plantlet fresh Plant height No. of leaf No. of root Shoot/root Health
weight at deflask  (cm/plant) (no./plant) (no./plant) ratio index
<025¢g 7.40 2.6 1.4 1.18 0.05
0.25~0.50 g 10.04 3.0 2.0 4.32 0.14
0.50~0.75 g 12.60 3.0 2.6 2.47 0.59

0.75~1.0 g 12.80 3.0 2.8 2.08 0.91
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AEAEIRE

FHEBER 8~ B B RS e _E EB (Shoot) K2 T #6(Root) » 43 FIlFE 88 50 8% Hff & »
o RILLT0°C HE5Z24 hrsf% B0 R EZE 5 LB 5 B (health index) [(3E /R /i S (cm)+Hith T BREZ E/
M b7 B )< HREZ E (g)] (IBIXE Lui et al., 2015) 4% 4 £ (absolute growth rate, G
value) [£HREZVIE & ()< 1000/ F HB) - sHER A B SR BEHE R EZHE  BX
A & P PR AR 1 OPR B & -

s IRET AR

B & &R DL CoStat 6,347 5148 (CoHort Software, USA)MEFT4R 5T 77 47 T (analysis of
variance, ANOVA) > Plfi/NEEZE 7= B 77 M7 (least significant difference, LSD)EL# & 7 T ] 722 52
& R E KA -

FEREAETE R

B Cym. Red Diamond /7 4E 4H %% » 47 AIILAA (<0.25 g) ~ B (0.25~0.50 g) ~ C (0.50~0.75 g)
KD (0.75~1.0 g)57 FyAtdEEFEE 4R R - &C6fH HAIEE % - A FHEERNFR - LFR= > AEE
EARFERR S B 51525 ~ 16.35 ~ 17.955:20.30 cm » £ H %&ﬁ%ﬁ%s.s ~ 6.2~ 7.8K8.54 » tREL
SR E5.5 5 6.9~ 9.0 ~ 9.6f6 » EEFRELSHIF1.43 ~ 1.55 ~ 2.09522.33 » H- e F5 8057 71 550.53 ~
0.62~1.0921.39 483 4E B R HI 550.92~ 1.36~2.03522.98 mgeD™" » $f,_F #8553 H1 £50.90 ~
132~ 1.96)%2.42 g #r FEIEZESTHI0.14 ~ 0.18 ~ 0.31520.41 g » i EREEEE S HI F51.30
1.97 ~ 4.035:5.66 g » L N EREZEE 57 Al 550.06 ~ 0.11 ~ 0.17520.25 g » 4BEEE 43 H F52.21 ~ 3.29 »
5.965:8.08 g » YAEZE Sy HIE50.20 ~ 0.29 ~ 0.485,0.67 g » 45 FHE T » FEmBEd ~ FREL - BRE -
MRIELE ~ AL E 8 - @8 A RS - i B8 - M NS Rs A E R A E 0 S B R E E
iGNy ES - BURER R B A RN B A E AR - TR E M E - HRERBP
B o DLH0.75~1.0 gE B4R IE/NEREE R RS - IBREENE > FREEHEA R
R A RRE RIEE RS & -

F =~ H¥ Cymbidium Red Diamond HIJ i [FIFEE SRR ¥R 6 (& H IR B IR o8
Table 2.The growth performance of different fresh weight grades of Cymbidium Red Diamond deflasked
plantlet after 6- month cultivation

Plantlet fresh Plant height No. leaves No. roots per Shoot /root Health index G value
weight at deflask (cm) per plantlets  plantlets ratio

<025¢g 15.25¢" 5.8b 5.5¢ 1.43b 0.53¢ 0.92d
0.25-0.50 g 16.35bc 6.2b 6.9b 1.55b 0.62¢ 1.36¢
0.50-0.75 g 17.95b 7.8a 9.0a 2.09a 1.09b 2.03b
0.75-1.0 g 20.30a 8.5a 9.6a 2.33a 1.39a 2.98a

! Means in the column followed by a different letter are significantly different at p<0.05 by LSD test.
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%=~ JE Cymbidium Red Diamond HHf e [F 6 EE AR FE$TRCET 6 {18 H R AE PRith L35 ~ FRES Ko hk
ZH. EZPE
Table 3.The performance of fresh and dry weight of above ground part, roots and whole plant in different
fresh weight grades of Cymbidium Red Diamond deflasked plantlet after 6-month cultivation.

Plantlet fresh weight Shoot weight (g/plant) Root weight (g/plant) Total weight (g/plant)

at deflask Fresh Dry Fresh Dry Fresh Dry
<0.25¢g 0.90d' 0.14d 1.30c 0.06d 2.21d 0.20d
0.25-0.50 g 1.32¢ 0.18¢c 1.97c 0.11c 3.29¢ 0.29¢
0.50-0.75 g 1.96b 0.31b 4.03b 0.17b 5.96b 0.48b
0.75-1.0 g 2.42a 0.41a 5.66a 0.25a 8.08a 0.67a

! Means within each column followed by the different letter are significantly different at p<0.05 by LSD test.
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Fig.
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1. Relationships (A) between health index with total fresh weight and (B) between plant height with
total fresh weight of Cymbidium Red Diamond deflasked plantlets after 6-month cultivation
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Effects of Tissue Culture Plantlet Size on the
Seedling Growth Performance of Cymbidium'

Hui-Chuan Hung, Ming-Hui Wang and Fu-Hsiang Chang’

ABSTRACT

The purpose of this study was to explore the effects of various plantlet sizes on the
subsequent growth performance of cymbidium. Four fresh weight sizesi.e.<0.25 g,
0.25-0.50 g, 0.50-0.75 g and 0.75-1.0 g at deflasked condition of Cymbidium Red
Diamond were tested. The results indicated that the 0.75-1.0g fresh weight plantlets had
better subsequent growth performance and higher fresh and dry weights. The deflasked
plant height and health index of Cymbidium Red Diamond are significant correlated with
its plant height and total fresh weight after 6-month cultivation, which can be employed to

evaluate seedling vigor.

Key words: oriental cymbidium, tissue culture, deflasked fresh weight grade

! Contribution No. 0904 from Taichung DARES, COA.
2 Associate Researcher, Assistant and Assistant Researcher, Puli Branch, TDARES, Nantou, Taiwan, ROC
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Fig. 1. A vegetable planting groove in greenhouse
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Fig. 2. The diagrams of electric groove tillage mechanism
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Fig. 3. The diagram of power transmission
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Fig. 4. The partial picture of travel wheel
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Fig. 5. Prototype of electric groove tillage mechanism
(DEHEHRZELMANEREPREREZNR - EOERMKPEER - FEHER
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Solidworks 25 i & B U gG s st A PRI Z R LT ol BERE - 71H =
N e B AR LT B ERSNEILL BT 7T R S8R 7T R BEE - TT R 2R 7] kst B9
Fi R85 mm*FE38 mm*[E3 mmZ R #EIFENE#®RE Lo KAEEREEZRZLTIE
JNEZ 1 T R R 7 (4 JE 4 T e ELAE210 mmBl# R _F R B2 1208 EL1ES mms (51T ¢
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Fig. 6. The diagrams of 3 designed tillage blades
3AUAFE LTI A E A SME40 mm 2 [BI#CE BUE > W EIEE ELAHE20 mmiE H 8 mm~
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[HIE2{(Disc type) 71 (Blade type) JF(Claw type)
Bt~ =R 5T
Fig. 7. The profile of tillage blades
T AR LT 2RI
Table 1. Specifications of tillage blades
Type Diameter (mm) Height (mm) Weight (g)
Disc type 225 155 2110.46
Blade type 210 183 1755.70
Claw type 210 181 2097.16

- BEEMR IR E FENERLEEZ IR

(—) BB TR R ReRE RS R

SE SN RHHERE D35 m Byt BRrE Rk - EITEBEHR TR A EERCREE - TR
T E S SEH R 5y By 530,04 m/s ~ FP#0.036 m/s ~ fK#R0.033 m/s > W1FE PR o fHE
eSS EUR (R EER MR - ARl sE - SR @EIF L5 Dl 2 =
Rya FE R - BENEHIERR T E & 2R TR 25 1905 f5 880 sec (4914.67 min) » P39
F50.04 m/s (2.4 m/min) > HEREFARIEE2S sec > AN TR HEHEIFHIAIFE30 min » KILE
EfERRR DA A TR L FERE ML 165 -

T HEPEPERR T EEERRY

Table 2. The capacity of electric groove tillage mechanism

Transmission speed Length (m) Average time (s) Average working capacity (m/s)
High speed 35 880 0.040
Medium speed 35 976 0.036

Low speed 35 1,062 0.033
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Table 3. Test results of electric groove tillage mechanism

Item Depth (mm) Width (mm)
Disc type 107 226
Blade type 128 228
Claw type 128 227

3R TMEREBETR A RER S o DU BB R REHAE T o AN T REERR
T N E R 7 A R AN T211.62% ~ Bl 5(8.48% ~ ] X8.78% ~ JI=(12.99% :
WERr SR R H By A T.3.37 mm ~ EEEF1.86 mm ~ JJH #2.80 mm ~ J{{F2.01 mm » &5 5
WHEMY ~ AR - HERE R BABEEAR LTI TRAT ~ TR~ G2 R E
BRI ~ BB EESE R/ o B EEEE R T ERER » 5N ) S Eh
PR R N TAEHEAE  HER1.37% TR AN LTI ERLIEER - TJTEEAN
BHUERENE M AR MER - R TSBER A > HREETEN A TIEE
HEETAF WS -

0 ~ B T RN T2 7 bhig

Table 4. Comparison of groove tillage equipment and manual operations

Residual weight screen by

Item Weight of samples (g) NO. 3 mesh (g) Residual ratel (%)
By labor 858.24 99.77 11.62
By disc type 616.84 52.30 8.48
By blade type 815.29 71.55 8.78
By claw type 504.44 65.55 12.99

! Residual rate of new Peltracom substrate is 5.68%
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Table 5. Comparison of fineness modulus of substrate after tillage

[tem By labor Disc type Blade type Claw type
i L On the On the On the On the
Mesh Size Weighting
standard  Product standard Product standard Product standard Product
(mm) factor
screen (%) screen (%) screen (%) screen (%)
9.42 7 9.76 68.32 1.41 9.87 0.55 3.85 5.48 38.36
4.70 6 14.42 86.52 5.29 31.74 8.58 51.48 8.33 49.98
2.36 5 47.37 236.85  29.57 147.85 59.06 295.3 26.47 132.35
1.17 4 25.31 101.24  40.29 161.16 28.82 115.28 33.79 135.16
0.589 3 3.01 9.03 19.28 57.84 2.87 8.61 20.43 61.29
0.295 2 0.1 0.2 3.8 7.6 0.11 0.22 5.05 10.1
0.147 1 0.03 0.03 0.36 0.36 0.01 0.01 0.45 0.45
Chassis 0 0 0 0 0 0 0 0 0
Total 100 502.19 100 416.42 100 474.75 100 427.69
Fineness Modulus (FM) 5.02 4.16 4.75 4.27
Da (mm) 3.37 1.86 2.80 2.01
EE e b

SRR SE L 2 BB A i E - H R 635 mm -~ &390 mm ~ =500 mm > 44 38.5 kgf >
{48 B S8 6 2 RO S 1 /Y Eh 7 > BB o R RER o o o Al T Eh R L IR B
FRbAESE > DAROE M il S R X B ) 21Tk b > BRI ERE B TR B TR LIEH] - B2
TRt HhEEMEEE A o hAEEREN - TJR A TAEET R - B L
PR LS RBUR > &35 mZHHERE > N TR L /EZEFREIFE30 min - #EEEFE14.67 min > 1%
Hlg A TAESER A 1 DA > BB AR A T/ER R3.37 mm > AR SEE AR L
JIFy1.86 mm - FZ HRCREA TR -

BRI ERPHEMARE N ERRS > L HEEE S » H 38 iy AR A E
EANAEES TR A > ERFRGTESE R E > (FE 2 S BT e RS0 - P
FRATERPHERE § © 505k TR 8 5 B R PR AN i = FE R (ISR A G R AS
HIMERR LA YRRS B R (EHREE #H > ERREMAEGEE -
A EE TR TR A R SRR 2 B -

%

KR EREG M PRGTER THBEE - TEREAYEEKE TEZZHT
R - BEMHRAZHB L TEAERE LRGSR R BB > DU SERERT
FEZRECHDE ST - HRLNEFSERK - 21— fFaEE -
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Development of A Electric Groove Tillage
Machine Used in Media Culture '

Hao-Ming Wu, Chin-Yuan Chang and Yun-Sheng Tien

ABSTRACT

A electric tillage machine for loosening the media in groove was developed. The
electric motor is used to replace gasoline engine as power source. The power was split into
two departments: one portion is transferred to tillage blades; the other is transferred to
travel wheel. The machine can move and work in the soil trough. The dimensions of the
electric groove plow cultivators are length 635 mm, wide 390 mm, height 500 mm, total
weight 38.5 kgf, can be equipped with disc, blade and claw type of tillage blades to till
soil. The results show that this cultivator for loosening the groove media is twice faster
than by labor, the medium grain residual rate and soil particle fineness are 8.48%, 1.86
mm, respectively. The developed electric groove tillage machine is proved to save work

time and improve work efficiency.

Key words: electric, cultivators, cultural groove

! Contribution No. 0909 from Taichung DARES, COA.
? Assistant, Assistant Agricultural Engineer and Associate Agricultural Engineer of Taichung DARES, COA.
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Table 1. Soil fertility in Fengyuan District

pH Exchangeable
EC1:1 OM Bray-1P Cu Mn Zn Fe
Treatment 1:1 s/ K Ca Mg
m
g/kg mg/K
Topsoil 4.4 0.30 32 624 289 523 48 50 135 8.5 64
Subsoil 4.3 0.25 21 591 177 405 41 3.5 8.5 6.0 56

x WEH R ER AT I
Table 2. Soil fertility in Dongshi District

pH Exchangeable
EC1:1 OM Bray-1P Cu Mn Zn Fe
Treatment 1:1 K Ca Mg
dS/m
g/kg mg/K:
Topsoil 4.8 0.51 22 397 239 489 90 1.7 37 7.3 188
Subsoil 4.6 0.36 14 247 170 388 67 1.3 26 3.3 170

REFHEE A MEARIRERE KR ERRIER

SEAMHSHBERBRES) BER R - ERERENSEHEREE 2R > Cfhie
JEl & > HIE R BHRAR LUETE60 mMuEE: —#fA B R - HA R EE B IR g e S - B
T VS Tt A R O e B Iy A B I U/ e R FIT E E HE SR AR o AR BL EAAH SBR A RANR U
Fi R R R LUBE A 10 mMB B8 +15 mMER BZ 5+ 10 mMIg g —#I A BE 0 > R EER &
e B RE 2 > (ISR M BARH (4 > SMEEE EARE - NER IR RRE AR
B Big A RUR Re U R 5 B o e R 6 7 e SEREE Ry D R A (LERE 2
Badt R BUREE S 2 0 R Y 2 IR DT SR AR TE T -
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Table 3. The leaf characteristics of Ponkan after foliar fertilization in Fengyuan experimental orchard

Leaf Leaf Leaf Leaf breakdown Fruit drop
Treatment length width thickness rate’' rate

mm mm mm % %
Water 53’ 25a  0.26a 6.6a 27.0a
10 mM KNO;5+15 mM CaSO,+ 10 mM KH,PO,  56a 26a 0.26a 7.9a 7.7b
15 mM CaSO,+ 60 mM KH,PO, 54a 26a 0.26a 3.9ab 14.0b
15 mM CaSO, 57a 26a 0.26a 4.5ab 8.6b
60 mM KH,PO, 55a 28a 0.27a 0.8b 13.0b

! Leaf breakdown rate, % after typhoon Soudelor.
? Significant in comparison with control at P = 0.05 (LSD test).

R~ RERIHE SRR 2 R MR

Table 4. The leaf characteristics of Ponkan after foliar fertilization in Dongshi experimental orchard

Leaf  Leaf Leaf  Leaf breakdown Fruit drop
Treatment length width thickness rate ' rate
mm mm mm % %
Water 53b  26b  0.25a 0.8 0.7
10mM KNO;+15 mM CaSO,+ 10 mM KH,PO,  59a 29a  0.26a 0 0.2
15 mM CaSO4+ 60 mM KH,PO, 53b 26b  0.26a 0 0.2
15 mM CaSO, S56ab  27ab  0.25a 0 0.1
60 mM KH,PO, 53b 26b  0.26a 0.2 0.2

! Leaf breakdown rate, % after typhoon Soudelor.
? Significant in comparison with control at P = 0.05 (LSD test).
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DEHABEMEER S 215 mMETE$5+60 mMEREE — #2560 mMBEE: —§# 2
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InEEES - Bt 60 mMugE R — i ] B I N EER ST 5 8 > [REREREESEGEN) - SREUR > B
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Table 5. The elemental nutrients of Ponkan leaf after applying dlfferent foliar fertilizer in Fengyuan

District

) N P K Ca Mg Cu Mn Zn Fe

Treatment
Yo mg/kg

1 23a>  0.12b 0.97a 2.3¢ 0.24a 4.0ab 151a 38a 38a
2 2.3a 0.13ab 1.03a 2.3¢ 0.23ab 5.0a 155a 35a 35a
3 2.5a 0.14a 0.95a 2.4bc 0.21b 3.7b 151a 29a 29a
4 2.2a 0.13ab 1.06a 2.9ab 0.25a 43ab 170a 3la 3la
5 2.5a 0.14a 1.17a 3.1a 0.24a 5.0a 146a 33a 33a
Reference 1° 2.3-2.9 0.09-0.15 1.2-1.7 2.5-5.0 0.30-0.45 5-10 20-75 25-80 40-60
Reference 2* 3.0-34 0.15-0.25 0.9-1.1 - 0.17-0.44 - - - -

'1. control, 2. 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaS0y, 5. 60 mM KH,PO,.

% Significant in comparison with control at P = 0.05 (LSD test).

3 reference from f§ > 1972.

4 reference from Uchida, 2000.

TN HEFRBENMHETRA N EAEREZEREISE
Table 6. The elemental nutrients of Ponkan leaf after applying different foliar fertilizer in Dongshi
District

N P K Ca Mg Cu Mn Zn Fe

0

Treatment'

o mg/kg

1 1.76a>  0.16ab 1.18b  2.6a 0.29a 23a  27la 56a 8la
2 1.69a 0.16b 1.20b  2.6a 0.24a 2.0a  259ab  53a 76a
3 1.70a  0.18a 1.33ab  2.6a 0.28a 2.0a  238ab  53a 73a
4 1.79a 0.16b 1.26b  2.6a 0.25a 23a  234ab  50a 68a
5 1.87a 0.18a 1.49a 2.5a 0.28a 23a  221b 48a 7T4a
Reference 1° 2.3-29 0.09-0.15 1.2-1.7 2.5-5.0 0.30-0.45 5-10 20-75 25-80 40-60
Reference 2* 3.0-34 0.15-0.25 0.9-1.1 - 0.17-0.44 - - - -

"'1. control, 2. 10 mM KNO;+15 mM CaSO,4+ 10 mM KH,PO,, 3. 15 mM CaSO4+ 60 mM KH,PO,, 4. 15 mM
CaSQy, 5. 60 mM KH,PO,

? Significant in comparison with control at P = 0.05 (LSD test).

3 reference from J§% ° 1972

4 reference from Uchida, 2000
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Table 7. The fruit characteristics of Ponkan after foliar fertilizations in Fengyuan experimental orchard

Fruit Fruit  Fruit Peel Peel Pulp  Juice TSS Acid Fruit
Treatment'  weight length width thickness weight weight content degree % TSS/Acid number

g mm  mm mm g g % Brix plant

1 2522a> 73.9a 79.5a 3.6a 64.7a 187.5a 67.0a 9.4a 0.53ab 179bc  233a

2 251.8a  75.5a 78.9a 3.7a 66.3a 185.5a 70.la 9.6a 0.57a 17.1c 273a

3 246.9a  73.0a 77.3a 3.6a 60.1a 186.8a 68.6a 9.5a 0.50b 19.2ab  256a

4 239.7a  73.3a 77.9a 3.6a 59.8a 179.9a 69.9a 9.5a 0.48b 20.1a 285a

5 260.3a  75.0a 79.4a 3.7a 65.0a 1953a 67.6a 9.5a 0.48b 20.2a 225a

"'1. control, 2. 10 mM KNO;+15 mM CaSO,4+ 10 mM KH,PO, , 3. 15 mM CaSO4+ 60 mM KH,PO, , 4. 15 mM
CaSO4, 5. 60 mM KH2P04
? Significant in comparison with control at P = 0.05 (LSD test).
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Table 8. The fruit characteristics of Ponkan after foliar fertilizations in Dongshi experimental orchard
Fruit Fruit  Fruit Peel Peel Pulp  Juice TSS Fruit
Treatment' weight length width thickness weight weight content degree TSS/Acid number
g mm mm mm g g % Brix ° plant
1 236.1ab*> 753a 77.0ab 3.la  61.2a 1749a 643a 9.2a 0.62a 15.3b 231a
2 239.9a  72.2ab 79.7a 32a  633a 176.6a 63.3a 9.la 0.6lab 17.3ab  323a
3 234.3ab 754a 77.4ab 34a  65.0a 169.3ab 54.8c 9.la 0.57ab  16.2ab  213a
4 24552  749ab 79.4ab 32a  64.1a 181.4a 6l.4ab 9.la 0.54ab 17.2ab  235a
5 21596  71.5b 76.7b 3.la  579a 158.0b 56.8bc 9.la 0.51b 18.1a 221a

"'1. control, 2. 10 mM KNO;+15 mM CaSO4+ 10 mM KH,PO, , 3. 15 mM CaSO4+ 60 mM KH,PO, , 4. 15 mM
CaSO4, 5. 60 mM KH2P04
? Significant in comparison with control at P = 0.05 (LSD test).
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Table 9. Analysis of Ponkan fruit nutrients after foliar fertilizations in Fengyuan experimental orchard

| N P K Ca Mg Cu Mn Zn Fe B
Treatment
g/kg mg/kg
1 9.3a2 1.4a 12a 2.8a 1.1a 4.3a 3.3a 5.3ab 18ab 19a
2 8.2a 1.4a 12a 2.5a 1.0a 4.0a 3.0a 5.0abc 13bc 18a
3 7.5a 1.3a 11a 2.5a 1.0a 3.3a 2.7a  4.3bc 12¢ 18a
4 8.4a 1.4a 11a 2.6a 1.0a 3.3a 3.3a 4.0c 12¢ 18a
5 8.3a 1.4a 12a 2.6a 1.0a 4.0a 3.3a 5.7a 19a 18a

"'1. control, 2. 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM

CaSO4, 5. 60 mM KH2PO4
% Significant in comparison with control at P = 0.05 (LSD test).
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Table 10. Analysis of Ponkan fruit nutrients after foliar fertilizations in Dongshi experimental orchard

. N P K Ca Mg Cu Mn Zn Fe B
Treatment
g/kg mg/kg
1 7.24° 1.7a 14a 4.1b 1.5a 6.5a 7.2a 11.2a 28a 15a
2 7.9a 1.8a 15a 4.5a 1.7a 5.0a 6.3a 7.0a 2la 15a
3 7.9a 1.8a 14a 3.9b 1.5a 3.8a 6.3a 6.0a 16a 15a
4 6.6a 1.3b 14a  4.1b 1.6a 3.8a 6.0a 6.8a 35a 14a
5 7.3a 1.8a 15a  4.2ab 1.5a 3.5a 6.0a 5.5a 15a 15a

"'1. control, 2. 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, 3. 15 mM CaSO,+ 60 mM KH,PO,, 4. 15 mM
CaSO4, 5. 60 mM KH2PO4
% Significant in comparison with control at P = 0.05 (LSD test).
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Influence of Foliar Application on Leaf
Characteristic and Fruit Quality of Citrus (Citrus
poonensis Hort.)'!

You-Hong Zeng?®, Ya-Wen Kuo® and Hong-Tang Chen’

ABSTRACT

The citrus cultivar ‘Ponkan’ was subjected to foliar application of four nutrient
solutions as follows (1) 10 mM KNO;+15 mM CaSO,+ 10 mM KH,PO,, (2) 15 mM
CaSO,+ 60 mM KH,PO,, (3) 15 mM CaSO, and (4) 60 mM KH,PO,, in order to
investigate the influence on fruit quality and wind resistance. The control experiment was
foliar application with tap water. In the experimental orchard in the Fengyuan District, the
concentration of nitrogen, phosphorous and potassium in the citrus leaf among these
treatments were all in the suitable nutrient levels, and foliar application of 15 mM CaSO,+
60 mM KH,PO, or 60 mM KH,PO, could increase phosphorous concentration in the leaf;
foliar application of 15 mM CaSO, or 60 mM KH,PO, can increase calcium concentration
in the leaf as well as with increasing fruit TSS/acid ratio. Foliar application of the four
nutrient solutions can decrease fruit dropping rate after the typhoon Soudelor in the
experimental orchard in the Fengyuan District. In the experimental orchard in the Dongshi
District, the citrus were nitrogen deficiency and foliar application of 60 mM KH,PO, can
significantly increase phosphorous and potassium concentration in the leaf resulting in
decreasing the fruit length, pulp weight, acidity and juice content, but increasing the
TSS/acid ratio. Decreasing juice content is also found in foliar spray of 15 mM CaSO,+ 60
mM KH,PO, followed by analysis of the leaf nutrition in the two treatments showed the
N/K ratio in citrus leaf lower than 1.3 might cause the unfavorable effect. Experimental
results showed foliar application of 60 mM KH,PO, under optimal nitrogen content in the
leaf could maintain citrus fruit characteristics and increase fruit TSS/acidity. Besides,
foliar fertilization could be a potential approach for decreasing typhoon-caused damages
in fruit trees.

Key words: citrus, foliar fertilization, fruit quality

' Contribution No. 0912 from Taichung DARES, COA.
? Assistant Researcher of Taichung DARES, COA.
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