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EVALUATION OF TOMATO GERMPLASM IN
EARLY SPRING-SUMMER 2014 ON SANDY LAND IN
THUA THIEN HUE

Pruong Thi Hong Hai®, Tran YViet Thang

College of Agriculture and Forestey, Hue University

Albrstract. In this "'IJ-|_'. - Beremby -Tive anato pecessaons were evaliabed tor bo-geronomiee chu
actenistics and yield component in sandy lowland fietd in Spring-Summes 2014 at Thua Thien
Hue. The purpose of this study 15 b identfy accessions of high yelding, good quality and
hl;.;ll resistance b insect and diseases, ad .'|||'.||_|'_||:|_ e feld condibions and chimate for mclu
=0 into provinee’s crop system. The experiment was laid out in a CRD without replication
The plot siee was S with 10 plants. The results showed that 18 accessions could Erave in
sandy kywland field ot Thua Thien Hoe, B D, B lao, GC171, GCI173, Ba o and CLNT&3]
had |'I!L’,|1 percentage of frelb-sed (AOE) B PP, B lao, GOIA, GOT173, OFNGE, G43
CTAM1a21] and C1L5915 had hieh resistance level todiseases and insects, Accessians (5 G5
GRD, CLNZO0LA, CLN16211L, and CLNS915, CLN2416A and CLN2037B had high vield and
prodd quality and can be groven in Thup Thien Hoe, Ciher trials on tse dcoessions need o

b conducted in differemt seasons to confirm their abality

keyword= omato, sandy lowland field, Solmao lyeoprersioum, Thica Thatn-Hud

Introduchion

Tomato ':.I'!.Ullll'rllu'.'ll .I_I,ll R TR L1 = one of the warld's sk |r|-|'r|-||rr.'|n|; vt ables because of its
figh value of nutttion and economic, A large quantity of tomato is consumed all year round. It
has reots in bunches, srown dynamics and shallow root developrment, which are appropriate

with light clay, light heavy soil, sandy, humus or alluvial soil.

Thua Thien Hue i a province in the Center of Vietnam having large area of sandy land
with the total area of about 39.706.7 ha. Sandy land has low natural fertility, light mechanical
components, thus water and nutrition holding capacity is poor. In addition, a large area of sandy
land appears embankment layers, somewhere only (.5m above the ground creating layers hold
g the water durning raining causing partial flooding. These layers barrier root development,

prevent ground-water absorbing during drought season, and release ions Fe and Al that potson

1|'|'|." root of the -|.1|.lr|.|:-. with |:‘|-.'|.'r| rints |;I_-.'|-| MLian I_'_|||-|_ _'!'l'lll.:'!._ '.‘“rh ||'||||.' F:..]r“;uj;lr feature, .“““‘I:l
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lands are only suitable for growing vegetables, annual crops with shallow and spread root system

liker Boamiatines,

Recontly, vegetable production area is increasing in Thua Thien Hue. However, while a

large of number of leafly vegetables and spices are grown here (Doan Xuan Cinh, 2006), tomatoes

aree grown only at household size. Farmers are used o using local vanety for cultivabion and keep
by themselves, which causes low yield, pouw quality and low disease

tomato production area in Thui Thien Hue, OF vari-

the seed for nexl season

resistance abilitv. Thaos, in order b0 increase

otics that adapted to sandy soil are needed. In this study, we conducted an experiment un “Eval-

gation of tomato germplasm in warly spring-summer 2014 on sandy land in Thua Thien Hue”

aiming at selection of approprate tomato variekhes for sandy land in Thua Thien Hue.

Materials and methods

2.1 Materials

A total of 25 introduced tomato accessions, which inchuded 16 accessions provided by Mational

Institute of Horticultural and Herbal Seience (NIHHS), Korea, and b accessions provided by
AVRDC-The World Vegetable Center, Taiwan, and 3 accessions '|'.I-r|r1'111.1."r| by College of Agricul-

fuire and Forestry, Huoe Lnlversity were wsed in this study,

Table 1. List of toamatkd accessions s

Mumber [ AcCession name Borsl n.1 St | Num- Acoession name | Fhaee u.' foul:
. lecting ber lecting
1 AP on) LI 14 G4 MIEHE
check)
= 2 -:-'. 17 B MEHETS 13 - i MIHHS
3 L e MNIHHS 16 |- I.T _ "-«,m j
I ;_ B :T-' M 17 T X3 NIHHS
I 5 . .“h.'ll_ﬂ 15 18 BiTo 1 BRI 1
__ i ] _l_. A4 MIFIHS 14 i |‘|-| lan [ I'll'i:"b.l.—_-.
7 B G NIHHS 30 |  CHI54 AVIEEN
B . 1 50 MNIHHS I i | | CLIN2A A AR ]
9 G5 NIHHS 2 | CLNIAZII AVHIN
. '.|.|'-]_ ek Nlr.ll =3 23 | i L L ___"-H
11 T“-‘ - MIHEHS 24 | i h'::I'IF-.-". .I'k."-'l{l ¥
| MIHHS . i CLNMETH i ANRIN
MIHHS
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22 Methods

The experiment was conducted in Randomized Complete Design (RCD} without replication
Each plot was 5 m* with 10 plants per plot. The distance between plants was 500 cm®. The secds
were sown in a 72 whole tray. The seedlings were transplanted after sowing 30 davs. The process
of planting and care wias done sccording to the guidelines of the National technical regulations
DOV -63: 201 LBENNPTHNT by Mindstry of Agriculture and Bural Developmen.

The experiment was performed dunng Spring-Summer season: from January to May, 3014
al Tu Ha crop rescarch Center of Institute of Development Studies, College of Agriculiure and

Forestry, Hue Lniversity.

olivcting: of data of momh: Wirzical traits, E_1'i.||1r structure, L;rn'.'.'rh anc] |I|_'1*1'-I-:|rl|1l.|'|1r portien-
fial, flowering, fruiting, secding and pest resistance, vield and fruit guality followed the cuids
lines of the Mational technical regulations QUYVNO1-03: 201 T/BNMEPTNT, Data was analyveed s

ing Excel (2UU07) program

43  Weather condition during experiment conducted

Table 2. Woather comdition ST -SU TN S is0m 214

lempersbure { T} Rarniall

Targel
ol Mumiber of
Belean Wax Ain
raintal raimy days
Loy lemp Femp
i {davh

January

l’ehruar}'

March

T Thren Hue oewther fore
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Low mean temperature (18,7°C) and more rainy days in January influenced seedling stage
during experiment (Table 2). High humidity, high rainfall, and low mean temperature { 17-215)

in February caused difficulties for plowing and transplanting. Tomatoes grew, flowvered, and

gave fruits rapidly in March, Weather conditions in this month were suitable for its growth and
development. However, good weather also created favourable environment for insects and dis-
vases to develop well and damage crops. In April and May, tomatoes still fruited and were ready
for harvest. Mean temperature changing from 26 %C to 30°C, humidity from 77% ko B8% and me

dium rainfall were suitable for development and ripeness of froits.

3 Resulls and discussion

31 Timing of growth and development periods

The results showed that all of accessions were short-day and medium-day. Time from cultivating
to flowering varied from 22 to 36 days. Controd check accession group took 22 days to finish this
period while other accessions longer than control check, espeaially, GY and GHO took 36 days,
Time from cultivating to harvesting lasted from 51 days {GC171) to 78 days (CLN20537H). In
spring-summer season, the longest growth time was 120 days, induding Control check, G5 and
(30: the shortest ones induding CLN2001A and CLNG915 (101 days). On the whole, all of acces-
stons could grow under weather conditions of spring-summer season and sandy lowland field in

Thua Thien Hie.

32 Morphological and structural traits

Morphological and structural traits are specific to varieties and affected by surmounding condi-
tions such as culbivated technigues, weather, ebe. These characters tnfluenced FWI‘IJ fruit guality
and reflected growth capacity and were dominated by cultivated techniques. The height from
oot o thee first bunch of fower ranped from 21,8 g0 534 e (1 able 31, The control check hisd
luwest height from foot to the first bunch (218 cm) and all the remains were higher. Number of
branches ranged from 2.4 to 10,6 and plant height ranmged from 58,2 to 1298 cm. Almost all acces:
sion had sermi-determimate geowth, some were indeterminate such as control check, Bito and GBY,
other varicties such 4= CLN201A, CLM1621L, CLNY1S, CLNMIEA, CLNHIEYB and GF 1 were

detormunate A]I ACCESS O kard struct llfr'll trants= auritalale tos Erosw in carndy fowland fl.li."d-

Table 3 Structiral teaits of 25 mmatn acoessions in spring-summer season (4 = 50
ke Bizht
& Toeal aof
Ero Lok fow ¥ Plart II:'I.|':|I| . )
Ml ACTessIom A tranchis shen Ty oF fEOW th
the first flower y =111
(brandn)
[erm}
T IPT) B - = & = ]
" | |
| - Bi B (Control L |
| L ek [ 214 T 2,77 s 1,51 1176 I 4,50 . Indeterminate
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23 Flowering and fruiting

e results from Table 4 showed that total flowers per bunch ranged from 4,92 T 067 Mlowers
9 and GF7) 10 944 0 124 flowers (TS33), Numbier of fowers per bunch vanes greatly among

Sarictics, Mumber of fower bunches ranced from 4.2 5 1083 buriches (T30 0 28 5 0 &3 (Bifo)
s trait is one of specific targets of variety and depends on culbvating techniques and surcound-

e conditions. For example: Under wearm weathor conditions, daytime temperature from 20°(0
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0 237, night temperature from 13°C to 155, full light, dry weather, mediom humidity and
sufficient nutrients are good for producing more Alower bunches. When temperature is about
20¢°C, tomatoes have bigger Mower (T Thi Thu Cac, 2000; Lé Thi Khanh, 2006). Thus, Lemperatu ri
and humidity in spring-summer season are suitable {for lowerning and fruiting periods of the ac-

CEssInnS.

Hoswever, fruiting ratio were different bebween accessions in this experiment. Among 25
accessions. 15 accessions wore recorded about fruttinge ratio and the remained (G71, G777, G405,
G50, L3708, TS33 and GC9) had no data because of poor adaptability and low fruiting. The acces-
sion [ito had highest Trunking ratio (34°%), next was Bi PP (71%) and other accessions had (ruibing
ratao ranged from 4 1% to 655, Number of Truits per plant is one of vield components and different
between vaneties. All accessions had few fruits and maost fraits were small, The nomber of froits
ranged from 8,222,358 fruis (G43) to 28 849,78 fraits (CLN5915) for big fruit group: and for small
truit group, it ranged from 24.0:5.9 frutts (GC171) to 101,5=8,22 fruits (Bi DP). Ability of seeding

i% different among accessions. Number of seeds changed from 400 1 588 seeds

T 05 seeds (GO

Table 4. Ability of flowering, fruiting and seading ( X"+ 50)

(CHESS ) to 1148

Min of flowe- | MO0 of Bowers
Fruiting M )
ars pe bunch)pland mg ; imeber of
AcoessHON NAme iy A K ratio makts per plamt
o bunch {bunch) P
(') { Fruet)

[t

Bi B [ Cantrol

bkl T pis | A0 X 070 71 8T g2

1,&3 L 24.0 +

=60
=

Mumbor of

sl

{sead)

7581

qidir T 1243

211

% b
B3 2200 — 300

| %26 726

7341 397 |

1148 1 EI.:.I.:I
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24  Insccts and discases

Su dy on disease and insect infechion and damages alms to assess adaptability and pest resistance

abulity under local ecological conditions and quality of varieties, The results were recorded in
dablc 5

L: IJ]L' a. Infected diseases and INsaCT -_‘I.\,'||'|'|.,-||_:|_I LR T A T T T 1 ||||,I tield

Kateo of feuit |

b Late blight | Bacterial wilt Southern damaged by
WOCESSI0I NARE y

Scerel % blight (%) fruit worm

Ha £ap
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Merdet = Mot moflect data

Lave blight (Phyfopthore infestars) Almost all accessions were infectod with this disecase,
Accessions such as Bi DP, (G50, G435, G45, G&9 and Bi 1o had low lovel of infection, The reasons
were suitable humidity (over 8070) and temperabure (20- M) for Late blight to de velop and infect
plant.

Bacterial wilt { Ralstonia solanacearsmn): Some acoessions showed high level of infection such
as 77, G250, G49, G7, G5, Bi BP, G689 and GOY. This disease developed under high temperature
and humidity, rainy and sunny conditions erratically and sand vsoil (L& Luvong Té va Vi Tridu
Min, 19995,

Southern blight (Sclerotium reifsil): Several accessions were highly infected such as G71, G5,
(a3l (4, Bito, G69, GCY and CLN2037B, This disease appears in light loam or sandy soil at to-
matoes ficlds and hot and wet weather (Nguyén Viin Hién et al, 2010). In this experiment, high

Fill
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temperature and high humedity conditions {over B} in March and April are suitable for disease

development.

Tornate fruit worm (Helecreerpa zer); Damage camsed by fruit worm rariged from 4,59 to

6% because of medium temperature, and high humadity.

35  Yield components and vields

Density, average frult welght, and number of fruits per plant are constituent elements of tomato
yields, Average fruit weight 15 one of speafiaties of each variety and affected by genetic factors
and cultivated techniques. Among 15 accessions, only 6 accessions had small frult, namely Bi BF,
G171, GOI73, GaY, Bito and Bi lao, while others had big fruit. An average fruit weight ranged

friom 4,55 gram o 83, lgram.
K 5

The theoretic vield ranged from 6,36 to 36,68 ton/ha, Bi B gained 9,26 ton/ha for theoretic
vield. While theoretic vield of two accesstons GO171 and GO173 were lower than Bi BF, others

were higher.

Yields ranged from 3,25 00 1h,2 ton/ha, The Control check H:II:I"I"."I.'I 6,75 tontha, GC171 acces-
sion gained 3,75 fon/ha (less than 44.44% compared with contrl check) and G173 gained 3,35
ton/ha (less than 50,37% compared with control check). Cither accessions had higher vield than
control check such as CLN1621L gaming 10,5 ton/ha {gained 155,50% compared with control
check ).

Table & Yield components and wields | A I 80

Ircrenss or decreasse
Yiekd compared with
{bom/hiad Comtrol check

{erram) {bomhea) o |
- i v Temha | %

) Averagne okl Thewretic
Mccession Drensity

wilg it tekd
name {plantym~} i %

Bi 2P (Contral
5 1,550 T

925
check)

NI

GEAN {326 243 .26

1 | -
LT S 130G e 2 7.4

-H'-.-.-Hi i, 153 15,08

85,10 L 55

fualn ez

w18 T 4,30
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11 cHis | 2 Wl + nrr 110,85 A 1,25 il

12 B To 4 jung 4+ 246 Jn,68 10,8 4,05 i}

13 B lan 2 1580+ 0,94 2578 ‘:',?5 X did bl
14 CLM2 A F ;é._.w + 4.4n 1746 16,005 .3 137,78
15 CINTIB21T 2 s taiy 2184 17,25 s .55‘1 Sh
16 I P . .|1.,3.|.|| * 477 2378 1.5 6,75 I
17 CLN2418A 2 | a2 + 707 16,66 16,95 10,2 15111
I& CLM203TH 2 | o0 £ 091 14,73 | zs 585 Ka.AT

36 Fruit quality traits

Fruit quality traits are important elements to assess the quality of a vanety for preferred markets.
Of the 25 accessions used in the experiment, 18 had fruits and were assessed in terms of fruit
quality. The results showed that the color of ripe fruits oof most accessions was red, while that of
some accessions such as CLNG915, CLN20TA and G9 were orange (Table 7). Thickness of flesh
fruil is genetic characteristic of variety, and ranged from (L 16cm to 0,38em. Some accessions such
a% GRD, % and Bito had slightly sweet taste, Bi lao had sweet taste and all the remains were sour
or Lasteless. Fruit shape was different among accessions, Some acoessions such as GY, G4 and
G50 had flattened circle truit (1<40,8) and other had cirele fruit (0.8<1<1,25). Brix was affected by
surrpunding conditicns and care methods, In dry weather, it will be higher than wet weather
{Boan Xuin Canh, 2006), In the harvesting period, because of high humidity, Brnx were low and
changed from 3,52 to 5,76, The number of locules is one of features for assessment of fruit hard-
ness. If the number of locules is low, the fruit will be softer and have shorter storage time com-
pared with the ones having high of locule number. In this experiment, the number of locules
ranged from 20 to 5.4. G473 had the highest number of locules; while Cotrol check, GC171, and

(0173 had the lowest pumber of locules.

Table 7. Fruit quality traits of tomato germplasm

[hick- |
niess of ' B, of koe-
Plie el Fruit colar truit Wi flesh Tashe W | e {loc-
LAy B 0D
flosh ule)
1 — | CITHE
F b D0 (o B 0,16 Wt Souir 5.2 ] A0 20
ol check)
2 GC 171 Red 0,74 Ty Somr 4,5 1.17 21
3 CC17s ~ Red 0,45 iy Somar 5, (1K 1.11 L1
4 05 Fresh red 0,54 Wat Sewur 488 | 345 | 30
5 G Red | 041 Wet ST 5 orr | 54
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Conclusions and suggestions

Conclusions

i

Ability of growth and development: accessions G71, GA9, G77, G5, GA5, GC9% and T533
hisd powor adaptability, 18 remaining accessions grew well in sandy lowland field in
Spring-summer season of 2014,

Acbility of rlwn'u'ring and fruiting: Among 18 accessions giving fruits, CHI15, G443 and G5
had low Fruiting, and other accessions had higher. Bito had highest fruibineg (54%:0.
Yield: Somw accessions such as G2 G5, G0, CLNZOTA, CLN1621L, CLMNG91S,
CLN2418A and CLN2037B had high vield.

i;:'LI-JFH:-.'. Almost all accessions had similar Frugi gquality, while some accession had high
Brix. Accessions G9, GBOGHD and Bito had sweet taste,

Level of pest infection in Beld: G777, G50, G49, G7, G5, Bi BP, Go% 71, G5, (GO9 and
CLMZN3TE were infected with bacteral wilt and Southern blight,

Thus, accessions G9, G5, GO, CLM2001A, CLNI162IL, CLN3915, CLMN2418A and

CLMN2037E hiad high viled, high level of pest resistanee, good fruit quality and suitable to

cultivate under Thua Thien Hue condition

Suggestions

'i:ﬂ]'ITiI'IIJiI'.' f'l.lrrhl."'f I'L"'.!.'llr‘l.'h (B9 ] r"ll.'\lI:'I“-"'III_H YaArnetiees 1n I_‘!i{fl’_';l'l_'l'lut SANDTES b assess vaneties

gompletely.
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Continue research to complete tomatoes cultivated techniques in sandy lowland field at

Thua Thien Hue,

v
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