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MINISTRY OF SCIENCE AND TECHNOLOGY SOCIALIST REPUBLIC OF VIETNAM
NATIONAL OFFICE OF INTELLECTUAL PROPERTY Independence — Freedom — Happiness

No. 353/QD-SHTT
Ha Noi, 25 May 2007

DECISION ON
Granting the Certification of Geographical Indication Registration

DIRECTOR GENERAL
OF NATIONAL OFFICE OF INTELLECTUAL PROPERTY

Pursuant to item 2 of the Article 4, Article 79 and the Article dfLhe Intellectual
Property Law No. 50/2005/QH11 dated 29 November 2005;

Pursuant to item 1 and 2 of the Article 19 of the Decree No. 103/R00CP dated
22 September 2006 detailing and guiding the implementation of a number ecfsaafiche
Intellectual Property Law regarding industrial property;

Pursuant to the Charter on the Organization and the Functioning of the National
Office of Intellectual Property No. 14/2004/QD-BKHCN dated 25 June 200w dflinister
for Science and Technology;

Pursuant to the results of examination of the Application for registrapf
geographical indication

Application No.:  6-2006-00005 Filing date: 7 April 2004

Industrial property agent. Consulting and Research Company for Teckinolog
Transfer and Investment (CONCETTI).

DECIDES:

Article 1. Granting the Certificate of registration for geographical indication No. 0009
Applicant: the People Committee of Thanh Ha district, Hai Duong province
Address: Thanh Ha town, Hai Duong province

Article 2. Recording to the National Register of Geographical Indications
Registration number: 0009
Name of geographical indicatiohRHANH HA
Product:Litchi



Geographical territory: The litchi trees are planted within tegitories of the
following communes: Hong Lac, Viet Hong, Quyet Thang, Tan Viet, Cam Tianh An,
Thanh Lang, Tien Tien, Tan An, Lien Mac, Thanh Hai, Thanh Khe, ThahThanh
Xuan, An Luong, Thanh Thy, Phuong Hoang, Thanh So, Hop Duc, Truong Thanh, Thanh
Binh, Thanh Hong, Thanh Cuong, Vinh Lap and Thanh Ha town of the province of Hai
Duong (The map is attached).

Special characteristics of product:
Appearance of the litchi rind:

- When getting mature, litchi shell changes to scarlet anctcségtregularly to make
its surface more glabrous.

Litchi pulp:

- Thanh Ha litchi’'s pulp has following features: pure -white cadoispiness, sweet-
taste and fresh, harshness, and no-acridity and aromatic flavor.

- Bio-chemical compositions: Brix content from 19.56% to 20.752%, total sugar from
16.33% to 16.70%, deoxidized sugar from 14.92% to 15.38%, acidity from 0.22% to 0.24%,
water content from 81.18% to 82.33%, dry material: from 17.77% to 18.83%itamdiivC
content from 22.57% to 24.16 %.

Article 3. Stamping the following documents to be used as original documents for the
purpose of control over the use of the name of the geographical indication:

1. The Description of the characteristics of the Thanh Ha Litwtitae procedure of
cultivation, maintenance, processing applied to litchi bearing the Geogahptdization of
Thanh Ha established by the Consulting and Research Companycforolagy Transfer
and Investment (CONCETTI).

2. Geographical map for the oriented development of the Thanh Ha litchi.
Article 4. Certifying that:

1. The Geographical Indication described in Article 1 is the natipngperty and
indefinitely protected by the State on the whole territoryhef $ocialist Republic of Viet
Nam from the date of signing of this Decision;

2. The People Committee of Hai Duong province is the agency respofsililee
management of the geographical indication described in Articlenly;, those who are
granted permission by the People Committee of Hai Duong for thefuke geographical
indication are entitled to use the geographical indication for litchi products.

Article 5. Publicizing the content of Article 1, 2, 3 and Article 4 of this Decision in the
Official Gazette on Industrial Property No. 232, July 2007

Article 6. Heads of the Registration Division, Geographical Indication Division and the IP
Information Center have the responsibility for implementing this Decision.



Cc: DIRECTOR GENERAL
- Applicant;

- As mentioned in Atrticle 6; (signed & sealed)
- Archives.

Tran Viet Hung



THE DESCRIPTION OF SPECIAL CHARACTERISTICS OF THANH HA LIT CHI
Geographical IndicatiolfHANH HA

Product bearing the geographical indicatibmchi

.  GENERAL INFORMATION

Thanh Ha is a very famous place-name with its product of kicitie very long time ago. Thanh Ha
litchi has its own characteristics such as small spherniaatf scarlet shell, pure white and crispy
pulp, a single small seed, sweet and aromatic taste. Witk tti@gacteristics, Thanh Ha litchi is
recognized as one of specialties of Viet Nam attached tgedbgraphical territory of Thanh Ha
district.

The district of Thanh Ha locates on the East of Hai Duong prowuiteits natural area of 158.9
km?, at 106821’ to 10631’ longitude and at 287’ to 2058’ latitude. The district shares its border
with the districts of Nam Sach and Kim Thanh by Rang River in\ibith, with the Kim Thanh
district and Hai Phong city in the East, with districts of Ty afd Gia Loc in the South and Hai
Huong city in the West.

Thanh Ha district is a flat area located within the Red Rdedta. It has low terrain and be bounded
by rivers belong to Thai Binh river system, including the maiarrof Thai Binh at the Km 32+800
and others namely Rang River, Gua River, Van Uc River, especialiynddiRiver which flows
through its communes of Hong Lac, Tan Viet, Thanh Binh and Thanh Xa.ofhé&tenh Ha
district owns much alluvial warps which are advantageous for fruiivatibn, especially litchi
trees.

II.  SPECIFIC QUALITY OF THANH HA LITCHI

Results analyzed by the Institute for Food and Agriculture Rlamived that Thanh Ha litchi bears
the following perceptible and bio-chemical characteristics:

Appearance and form: Thanh Ha litchi owns the spherical formindschanges to scarlet
and stretches regularly to make the surface more glabrous whigg geature; the rind is cleanly
removed when peeled away, sweet translucent white pulp and tlageaweeight is around 20 gram
per fruit.

Flavors: crispiness, sweet and aromatic taste, no-harshness, no-acridityeaftdgrance.

No. | Variety | Form Rind | Pulp | Crispiness| Sweeter Acidity | Acridity | Fragr
color | color ance
1 Thanh | Spherical | ScarletTransl | Highly Sweet Non- | Non- Aroma
Ha ucent | crispy acid acrid tic
Litchi - hite

Product: small seed, thick pulp, high rate of edibleness



No.

Variety | Fruit Fruit Fruit Seed Seed Pulp Edibleness
weight | diamete | height | diameter | height | thickness | rate

(9) r(cm) |(cm) (cm) (cm)
1 Thanh |20.81 | 3.37 3.20 1.08 1.41 1.19 76.16
Ha
Litchi
Bio-chemical composition: the high content of deoxidized sugar, low total acid
No. Variety | Brix Total | Deoxidized| Vitamin | Acidity | Water | Dryness
content | sugar | sugar(%) | C (%) (%) content | (%)
(%) (%) (%)
1 Thanh | 19.93 16.49 | 15.08 23.59 0.23 81.68 18.32
Ha
Litchi

(For details, please see the Report on the analysis of quality agsgssimmhanh Ha Litchi by the
Institute for Agriculture and Food at the Annex 1 attracted)

SPECIFICATIONS OF NATURAL CONDITIONS AND PEOPLE CONCER NING
THE QUALITY OF THANH HA LITCHI

1. The natural conditions

Studies of litchi trees showed that the quality of litchi frgkssely depends on the natural
conditions, such as geology, rainfall, temperature, humidity andaatigins derived from the
cultivation technique.

1.1 The terrain and geomorphology

Thanh Ha district slightly acclitivity down from the North Wes the South East. Rivers
belonging to the Thai Binh river system bound the whole districthaobalmost properties of
soil and terrain and geomorphology bear the typical features of alluvium areas

The absolute altitude above sea level of this area is at thegavef 1.0 to 1.5 meters, 0.6 to 0.7
meter at the lowest and 1.8 to 2.0 meter at the highest.

Motorized composition of the farming soil mostly composes jodamd with the medium
quality built up by alluvium. Layers of this land are thick thd#igorable for fruits cultivation,
especially cultivation of litchi trees.

The district has its own total of 15, 9908.74 hectare, consisting of:

- Agricultural land: 9,613.29 hectare takes 60.43%



- A non-agricultural land 6,261.56 hectare takes 39.36%

- Non-uses land: 33.89 hectare takes 0.21%

(For details, please see the Report on the analysis of quality assesdmiéainh Ha Litchi by
the Institute for Agriculture and Food at the Annex 2 attracted)

1.2. Raining regime and rainfall

With the features of the tropical monsoon climate, the rainingneegn the area is relatively
stable. The raining season frequently starts in May andda3ttober in year. The dry season
begins in November and ends in April next year. The lowest month of rainfall bétodgsuary
and August is the month having the highest volume of rainfall.

- The average volume of rainfall in the past ten years in Thandistrict is 1335.6 mm per
year,

- The year of highest rainfall is at 1959.1 mm (in 2001);

- The year of lowest rainfall is at 1047.9 (in 1995);

- Average numbers of raining days is 96 (the average numbers in the past tgn years

Statistical table of rainfall in the past ten years (1996 to 2005)

Specific | [l 11 Y] V VI VIl VI IX X Xl Xl

month

Average 165 | 158 | 558 | 547| 18042145|2248| 2503| 2007|669 | 427 | 269

volume of

month

Highest 543 | 481 | 1482 1049|2993 | 4314|4166 4280| 2773| 1527 | 1207| 637

volume

Year 1997 2005| 1996| 2002 | 2002 | 2001 | 2004 | 1995| 1996 | 2001 | 2005| 1999

Lowest 00 - 133 | 38 494 | 895 12081412|844 | 54 00 00

volume

Year 1996 1996| 2002| 2005| 1995| 2004 | 2002 | 2002 | 2002 | 2004 | 1998| 2000
2003| 2003

(For further details, please see the Annex 3 attracted)

1.3 Humidity and average temperature




Hai Duong province and Thanh Ha district in particular holds distirioblgical monsoon climate
with the homogeneous temperature. The average temperature irisyaar23.3C (from 1960 to
2005).

Generally, the temperature does not change significantly ovars.yén 1998, the average
temperature reached the highest in the statistics from 1960 to 20D&3%. The changes of
temperature among months within a year are quite significant andidded into two specific
seasons. The winter has cold—dry air blown from the North thatrdothie temperature with the
lowest decrease from 11 to°C2within 24 hours, but the average reduction is at £@ Fhe gap
between the hottest month and coldest month in the yeatGs 13

The average temperature in January is lowest in the wintd6(#C), long and damaging cold
spells usually take place in this month.

The yearly average humidity exists between 84 — 86%. The yearly dandhagtor is between 0.4
and 0.5. The yearly vapor volume delivers between 800 and 900 mm. Thegeaveraber of
sunshine hours reaches 1650 to 1700 per year. In the winter, there is nostioffy radiation
takes place at night and early morning of day; cloudless dayslighithblow happen mainly in
October, November and January of year.

1.4 Land- soll

According to soil documents of Hai Duong province, the main groups loinsbhanh Ha district

are alluvial soil under the Thai Binh river system. These grotigsil are quite fertile and fat that
facilitates the sustainable and comprehensive development cllage, which is favorable for
food plants and yearly and long perennial fruit plants.

1.4.1 Main groups of soil in Thanh Ha district

Groups of land Characteristics

1~

Gley alluvial soil in | The land’s reaction has high acidity (pd = 3.51 — 3.9), the
the Thai Binh river | average natural weight is at the level of 0 — 60 cm (1,1 — 11,36),
system low spongy rate (39,98 — 54,84%), medium humus content (1,03 —
1,13%), medium nitrogen rate (0,12%) on the surface layer and
poor in beneath layers (0,09%), medium phosphorus rate (0,06 —
0,09%), the richest total X rate in all layers (2,41 — 2,87%), high
exchanged cation (8,41 — 10,67 meq/100 gram soil) and

Non- alluvial soll The profile is divided into 5 layers. pH rate is so neutral that
with low acidity in shortage of acidity (5,02 — 6.32 at the layer of 0 — 40 cm), high
the Thai Binh river | natural weight at 1.45 to 1.58 gram per°cmoor total humus,

system nitrogen and phosphorus, rich totalXcontent in all layers (2,23
- 2,69)
Alluvial soil with Humus content (1.58), total nitrogen (0.12) at the medium level,

speckled layer in the| total phosphorus is at rich level (0.16%) in the surface and poor in




Thai Binh river beneath layers. Total ,® content is quite rich in all layers (2.0 —
system 2.34%), pH is so neutral that short of acidity (5.46-6.59),| the
exchanged cation is high on the surface (12.5meq/100 grm sojl).

a. The typical gley alluvial soil

- Soil sample alluvial soil;

- Terrain: sunken;

- Acclitivity : 0 — 3

Status quo of floristic composition: fruit
- Name of soil: Viet Nam: alluvial gley soil, typically,
- FAO — UNESCO - WRB: Hapli-Gleic-Fluvisols

Profile’s description

0-30 cm Light brown (humid: 2.5Y 4/2; dry: 2.5Y 4/4); mixed soil with
argillaceous; little wet; tree-root; smooth, block-structured, smooth, ba
porosity and clearly layer- changed,;

30-60 cm Green brown (humid: 2.5Y 4/3; dry: 2.5Y 7/3); mixed soil |and
argillaceous; wet; block-structured; plastic; smooth and consisie/ning
little red-brown streaks in the layer; and clearly layer- changed;

60-80 cm Dark brown (humid: 5Y 4/2; dry: 5Y 6/1); mixed soil and argillacgous
wet; block-structured; consistent; plastic; smooth; mixed withoodgnic
remains; owning little red-brown streaks in the layer and sldeyser-
changed;

80-110 cm brown mixed green-grey (humid: 2.5Y 4/1; dry: 2.5Y 6/2); mixed soil a
argillaceous; wet; block-structured; consistent; plastic; smomtiming
little red-brown streaks in the layer and unidentified colors;

This mail soil is distributed over the whole district. The soihswigh acid reaction (piHo= 3.51 —

3.6, pHcL 3.16 — 3.25 at the layer from 0 — 60 cm). The natural weight is mealiuhe layer of
zero — 60 (1.1 — 1.38g/én The porosity is low (39.98-54.84%). The humus content is medium
(1.03 — 1.13%). The total nitrogen is medium rate on the surface (&%) and poor rate in
beneath layers (0.09%). The total phosphorus is medium (0.06-0.09%), 10tad Kch rate in all
layers (2.41-2.87%). However, available phosphors and available potasguverg poor. The
exchanged cation is at high level (8.41-10.67 meqg/100 gram soil), the sailhigtamgleyization at
the layer of 0 — 50 cm. Chemical characteristics are detailed in the follcainlegt

Some features of the typical gley alluvial soil:



Depth | Natural | Density | Porosity | Humidi Total content Avalilability
of soil's | weight (%) ty
layer (glcnt) (mg/100g)
(cm) | (g/cn) (%)

OC | N ROs | KO | P,Os | KO
0-30 1.38 2.30 39.98 24.65 1.13 012 0.09 2.87 3.35 4.56
30-60 1.11 2.46 54.84 33.77 1.03 009 0.06 2.66 175 4.09
60-80 141 2.56 44.79 24.70 1.03 009 0.09 271 175 3.14
80-110 | 1.29 2.58 50.05 27.98 0.y7 010 0.08 241 155 6.91
Other chemical natures:
D%?th o Exchanging cation CEC
soil’s (meqlloo gram) (meq/lOO EC DCTP
layer gram (mS/cm)| (Idl/100qg)
(cm) | H20 | KCL ca™ |Mg™|K" |Na |Total| soil)
0-30 3.92| 325 581 238 0.07 0.15 8.41 16.56 0.39 6.58
30-60 | 3.51| 3.16| 6.98 2.09 0.06 0.29 9.42 15.28 0.34 2.65
60-80 | 5.80| 4.95 7.53 2.78 0.04 0.33W.67|18.06 0.19 3.94
80-110(4.59 | 4.00| 6.52| 3.29 0.12 0.43 10/367.18 0.22 2.37

b. The non-consolidated alluvial soil with low acidity in the Thai Binh riveystem

- Soil sample alluvial;

- Terrain: sunken;

- Acclitivity : 0 — 3

Status quo of floristic composition: rice

- Name of soil Viet Nam: the non-consolidated alluvial soil with low acidity,

- FAO — UNESCO - WRB: Distri-Plinthic-Fluvisols

Profile’s description



0-15cm

Dark brown (humid: 2.5Y 4/3; dry: 2.5Y 4/4); mixed soil with
argillaceous and sandy; wet and flabby; rice-root; smooth, and cle:
layer- changed,;

15-35cm

Dark brown (humid: 2.5Y 6/4; dry: 2.5Y 7/3); mixed soil
argillaceous; wet; block-structured; smooth and tight; owning
yellow-brown streaks; owing pipe-type of little prematureritgeat the
layer’s bottom; and clearly layer- changed;

35-55 cm

Green brown (humid: 2.5Y 5/2; dry: 2.5Y 8/2); mixed soil and si

wet; structure of smooth and desultory aggregate; tight; miwiitig
25% of pipe-type of little premature laterite from the above battand
slowly layer- changed;

arly

and
ittle

andy;

55-85cm

Green brown (humid: 2.5Y 5/3; dry: 2.5Y 6/2); soil mixed sandy;
structure of smooth and desultory aggregate; much mixing with 25
pipe-type of little premature laterite from the above bottomg slowly
layer- changed,;

wet;
3% of

85-105 cm

Light brown (humid: 2.5Y 5/3; dry: 2.5Y 6/2); soil mixed sandt;
structure of smooth and desultory aggregate; mixing with 25% of
type of little premature laterite; and premature lageekisted at th
bottom of the layer;

W
pipe-

D

25% total area of the whole district and mainly allocates in the centre disthet,

- divided into five layers;

- high natural weight;

- low porosity, around 40 — 50%;

nw — > -

- T o wm

w o ~—ToT COO0O0

OS5 C o™= 9

- Humus content, total nitrogen and total phosphorus are medium level on the uth&®

15 cm),

- The content of available phosphors and available potassium are at the mediumdetel a
poor level in beneath layers;

- Total K;O is at rich level in all layers.

The capacity of exchanged cation is high at the top layers and medium in alhdageet. At the

layer of 0 — 15 and 15 — 35, pkdis neutral and pkt. is lightly acid that is suitable with
requirements of litchi trees.

Some features of this group of soil are details in the following tables:

0



Some characteristics of the non-consolidated alluvial soil with low acidity:

Depth of soil's | Natural weight Density Porosity Humidity

verem 1 g (glen) (%)

0- 15

15-35 1.53 2.64 42.08 20.36

35-50 1.44 2.65 45.76 24.52

50-85 1.36 2.37 42.54 25.37

85-105 1.36 2.44 44.05 20.00

Chemical characteristics:

Depth of Total content Avalilability
ISac;ia? (%) (mg/100g) (iﬁfiggg)
€m) |oc N ROs  |K;O P,0s K,0

0-15 1.58 0.12 0.16 2.07 7.95 10.21 1.23

15-35 0.48 0.04 0.05 2.34 1.55 3.62 1.44

35-50 0.44 0.03 0.06 2.30 1.09 3.14 3.68

50-85 0.34 0.03 0.06 2.00 0.89 2.67 2.68

85-105 0.44 0.03 0.06 2.28 0.95 2.67 1.73

Exchanging cation

Deth of PH CEC EC
soil’s (meqg/100 gram) (meq/100

layer (cm) gram soil) (mS/cm)

H,O |KCL |Ca* |Mg™ |K* Na" | Total

0-15 6.36 | 546 | 9.77| 229 0.19 0.25 12.50 20.52 0.15

15-35 6.59 | 546 | 5.60| 2.04 0.0% 025 7.94 13.50 0.10

35-50 486 | 3.63| 3.06/ 211 0.04 0.25 5.4p 13.16 0.10

((



50-85

5.20

3.85| 2.82| 212 0.03 0.26 523 11.26

0.06

85-105

6.24

467| 3.69 2274 003 028 6.2/ 1154

0.071

c. Alluvial soil containing speckled layers

- Soil sample alluvial;

- Terrain : sunken;

- Acclitivity : 0 — 3

Status quo of floristic composition: fruit trees

- Name of soil Viet Nam: Alluvial soil containing speckled

- FAO — UNESCO — WRB: Plinthic-Dystric -Fluvisols

Profile’s description

0-15cm

Dark brown (humid: 7.5 YR 4/4; dry: 7.5YR 73/); soil mixed smoo
sandy; wet; small tree-roots; consistent, owning little green-brown
streaks; non-unified colors in the layer and clearly layer- changed;

th
Soll
mixed

15-40 cm

Dark brown (humid: 7.5 YR 4/3; dry: 7.5YR 6/4); soil mi
argillaceous; wet; block-structured; consistent; bad porosity, sm
owning little yellow-brown streaks scattered; colors in the lagp¢mon-
identical; and clearly layer- changed,;

sandy,
xedhigh

oaQitura
I

weigh

40 - 60 cm

Dark brown (humid: 7.5 YR 7/4; dry: 7.5YR 8/1); soil mi
argillaceous and sandy; wet; block - structured; quite considtemt
porosity; smooth; owning speckled yellow-brown streaks; and sl
layer- changed,;

60 -80cm

Green brown (humid: 2.5YR 7/1; dry: 2.5 YR 7/1); soil m
argillaceous and sandy; wet; block - structured; quite consigjaite
gluey; smooth; owning speckled yellow-brown streaks (with less po
than above layer); and slowly layer- changed;

80-120 cm

t (1.35

Xed 1 58
g/cn)

ea}rlythe
porosi

ty,is at

xey wer
rtiolr(lEVGI
of

50%

Dark brown (humid: 2/5 YR 7/3; dry: 2.5YR 8/2); soil mixed ga,anc§40'87

wet; block - structured; quite desultory; smooth; owning speg
yellow-brown streaks;

kel oo

%)

which not meet requirement for the cultivation land. The humus costahtow rate in the layer of
0 - 40 cm (0.85%) and very low at the level of 40 cm and below. hatalgen is low. Total
phosphorus is medium. The total content gDKs rich rate (2.32-2.69%). The available phosphors



and available potassium is poor. RHis at medium acidity. The total exchanged base is high. The

capacity of exchanged cation is medium.

Some characteristics of the land are detailed in the following tables:

Physical characteristics:

Depth of soil's | Natural weight | Density (g/cnT) | Porosity (%) Humidity (%)
layer (cm) (g/cn?)
0- 15
15-40 1.45 2.64 45.30 15.80
40-60 1.58 2.67 40.87 19.28
60-80 1.48 2.66 44.38 21.46
80-120 1.35 2.56 47.13 24.83
Chemical characteristics:
Depth of Total content Availability
soil's 0 DCTP
layer (%) (mg/100g) (idl/100g)
(cm) ol N POs K,0 P,Os K0
0- 15 0.85 0.08 0.07 2.69 1.75 2.67 3.36
15-40 0.85 0.07 0.07 2.23 1.42 2.67 4.86
40-60 0.40 0.04 0.05 2.35 1.35 3.14 2.17
60-80 0.36 0.05 0.03 2.48 0.89 4.56 0.77
80-120 0.24 0.03 0.03 2.55 0.69 3.14 1.21
Exchanged cation
Depth of PH CEC EC
soil’s (meqg/100 gram) (meq/100 (mS/cm)
layer (cm) gram soil)
H,O |KCL |ca* |Mg™ |K* Na" | Total
0- 15 592 | 481| 950, 225 003 0.21 1199 14.48 0.1d




15-40 495 | 402| 754 252 0.03 058 1067 17.06 0.63
40-60 444 | 348 | 3.12| 176 004 039 831 12.60 0.17
60-80 551 | 413| 512 237 007 031 787 13.90 0.10
80-120 6.69 | 513| 450 2413 004 031 726 992 0.09

1.4.2 The difference between soils cultivated litchi in Thanh Ha'sdlasther areas

In this part, we will present the results achieved from the peiaessing about chemical and
physical characteristics of selected samples to deternmeeifis characteristics of soil in the

different areas of litchi cultivation. For perennial treestasili its roots mainly concentrate in at the
lever of 0 - 60 cm. Therefore, while accessing soil's charsiiterof other litchi cultivation areas,

it's necessary to carry out studies in both layers of 0-20 and 26m.6Dhose studies in layers will

more exactly reflect on soil's characteristics in the @spaf biology and implications of product's
quality.

a. The acidity of soil (pH index)

Acidity is a very important indicator on physicochemical prapsrbof soil and is a standard to
determine acidity of soil.

The acidity of soil is shown via three properties:
- pHu20 index (present acidity);
- pHy20index (exchanged acidity);

- Acid hydrolysis: shows the concentration of potentidl ibh in which is usually called the
potential acidity.

pPH .0 index

Table 1. pHxoindex in different areas of litchi cultivation

Litchi layer 1 layer 2
cultivation | Samples Average Rank Standard | Average Rank Standard
areas value deviation | value deviation
ThanhHal | 45 6.8 Neutral 0.32 6.69 | Neutral 0.33
ThanhHa2 | 96 6.0 0.30 6.1 0.28
Tu Ky 10 5.8 Slight |0.38 5.9 Slight | 0.25
acidity acidity

(*



Kim Thanh 10 5.7 0.43 4.5 High 0.21
acidity

Chi Linh 10 4.6 Acidity | 0.28 4.4 0.39

Luc Ngan 10 5.2 0.51 4.7 0.46

Detailed studies on agro-chemistry properties over every untila$t®ow that the pHbo indexes of
Thanh Ha soil are at medium level in both layers. The largruanof studied samples (45 samples
in the area 1 and 96 in the area 2) showed that the average vaéheestdndard deviation is not
significant in comparison with comparative areas, which showithzs high uniformity of the
pH420 index in different units of Thanh Ha soil.

The related areas such as Kim Thanh, Tu Ky, thggld lower than one in Thanh Ha and gets a
little acid, even significantly acid at the layer 2 in Kim Thanh.

The hill areas such as Luc Ngan, Chi Linh, the3fib acid at the 1 layers and high acid at the 2nd
layers.

pHkcL index

The pH. index has the same rules as thepHvhen compared among areas of litchi cultivation.
The rule is presented via figures in the following tables:

Table 2:pHkc, index in the different areas of litchi cultivation

Litchi layer 1 layer 2
cultivation | Samples Average Rank Standard | Average Rank Standard
areas value deviation | value deviation
Thanh Ha 1| 45 4.28 0.38 5.6 Slight 0.37
Thanh Ha 2| 96 302 | ohght [ aq 51 | acidity |gg39
acidity
Tu Ky 10 1.36 0.42 5.0 Acidity | 0.25
Kim Thanh | 10 411 Acidity | 0.25 4.0 0.22
. High
Chi Linh 10 2.56 High_ 0.24 3.8 acidity 0.27
Luc Ngan | 10 g.14 | acdity a4 3.8 0.54
Acid hydrolysis
Table 3 Acid hydrolysis inthe different areas of litchi cultivation
Litchi Samples layer 1 layer 2

#



cultivation

Average : Standard | Average : Standard
areas value Ranking deviation | value Ranking deviation
Thanh Ha 1| 45 4.28 3.84 3.47 3.82
Thanh Ha 2| 96 3.02 2.60 2.13 1.75
Tu Ky 10 1.36 0.65 1.07 0.24
Kim Thanh | 10 4.11 0.54 3.28 1.54
Chi Linh 10 2.56 0.29 4.88 0.22
Luc Ngan 10 8.14 4.56 10.48 4.36

References to documents of litchi trees showed that chastictef litchi trees suit with neutral
and low acidity soils. So in the aspect of acidity, Thanh Ha sadlepts its higher suitability than
other areas of litchi cultivation such as Kim Thanh, Tu Ky, Luc Ngan and Chi Linh.

Soil acidity is an indicator reflecting its implications tototdtion soil. For litchi trees, it's the most
suitable at pH = 5.5. The level of implication of pH index is equivdlenit would be better if the
base saturation in thé'layer is higher than the'2layer. However, the in the soil's glue of Thanh
Ha solil is higher than other areas of litchi cultivation; thisedédhce is clearly expressed between
litchi cultivation soil of Thanh Ha and Chi Linh. The base satunatibThanh Ha soil gets above
70% (77.3 — 77.6%) at the at th¥ [ayer and from 63.5 — 82% at th&' 2ayer, while The base
saturation of Chi Linh soil gets only 28.5% at tiieldyer and 17.8% at thé®ayer. This shows
that in the soil's glue of Thanh Ha contains high portion of base cation that suits todéshand in
the soil's glue of Chi Linh contains mainly kbn. This information supports us in explaining why
the quality of litchi cultivated in Thanh Ha is much higher than Chi Linh.

Table 4 base saturation in areas of litchi cultivation

layer 1° 2" layer
Litchi
culg;/:;g)n Samples Tct))t:; é)f CEC Base Tct))t:; é)f CEC Base
(me/100g) (me/100g)| saturation (Me/100g) (me/100g)| saturation
Thanh Ha 1| 45 14.03 18.14 77.3 14.44 17.58 82.1
Thanh Ha 2| 96 13.49 17.89 77.6 11.20 17.64 63.5
Tu Ky 10 13.19 16.95 77.8 11.01 16.04 68.6
Kim Thanh | 10 8.26 11.03 71.6 7.87 10.48 75.1
Chi Linh 10 2.50 8.78 28.5 1.63 9.17 17.8




Luc Ngan 10 11.70 17.28 67.9 8.79 14.74 59.6

b. The content of carbon dioxide and total nitrogen in soil (OC%)

Carbon dioxide plays an important role in maintaining and enhancing ahérglity of the soil,
accommodating nutrition, water and heat ... in the soil environmenbult de said that, in soil,
carbon dioxide presents in all processes of material exchanges, suphysical, chemical,
biological processes. The content of carbon dioxide decides fertile fpespsuch as nitrogen,
phosphorus, CEC, base saturation... Therefore, carbon dioxide gives maroatioqpd on the
growth and development of plants. Studies on influence of soil's chasticeeto the quality of
litchi showed that carbon dioxide in one of the special indicatorss@taton content of carbon
dioxide in solil in different areas of litchi cultivation is shown in Table 20.

Considering aspects in layers shows that the content of carbon dioxtue £' layer is higher than
in the 2° layer.

Comparison of among areas of litchi cultivation shows that soihemh Ha contains the average
content of carbon dioxide is higher than remaining areas (having lowrgjoithe average content
of carbon dioxide in Chi Linh hits the lowest level (0.85%) in comparison with othes. area

Carbon dioxide in soil mediates and provides with main source of nitfegenees and plants,
accordingly, the content of nitrogen have the same quantity as hamsos.iTotal nitrogen in the
1% layer is higher in the"2layer in Thanh Ha soil and both layers are at the mediumdewapared

with the low level of other areas.

Table 5 Content of carbon dioxide (OC, %) in the areas of litchi cultivation

Litchi layer 1 layer 2
cultivation | Samples Average Rankin Standard | Average Rankin Standard
areas value 9| deviation | value 9 | deviation
Thanh Ha 1| 45 1.43 0.11 0.96 Low |0.05
Thanh Ha 2| 96 1.21 Medium 0.11 0.80 Low |0.05
Tu Ky 10 1.23 0.25 0.92 Low 0.04
Kim Thanh | 10 0.91 0.14 0.81 Low |0.16
Low
Chi Linh 10 0.85 0.18 0.60 Low 0.03
Luc Ngan 10 1.12 Medium 0.11 0.87 Low | 0.08

Through the analyzed results and comparison of humus content and toigémibetween soil in
Thanh Ha and in other areas of litchi cultivation provide us fuitifermation to explain why the
quality of Thanh Ha litchi is higher and its fruit's thorn is more plain than ones in artes.



Table 6 Content of total (N%) of the areas of litchi cultivation

Litchi layer 1 layer 2
cultivation | Samples Average Rankin Standard | Average Rankin Standard
areas value 9| deviation | value 9| deviation
Thanh Ha 1| 45 0.14 0.02 0.11 | Medium 0.05
Thanh Ha 2| 96 0.13 Medium 0.03 0.10 0.05
Tu Ky 10 0.12 0.03 0.10 0.04
Kim Thanh | 10 0.09 0.01 0.07 |Low 0.16
Low
Chi Linh 10 0.09 0.01 0.04 0.03
Luc Ngan 10 0.10 Medium 0.02 0.08 0.08

c. Content of total phosphorus:

Contents of total phosphorus of Thanh Ha’'s soil are quite differenebatiayers 1 and 2 (0.05-
0.08%); both of these layers of which content of total phosphorus arehdevel, others are at
medium level. Especially, content of total phosphorus of Chi Linh is at poor level.

Table 7: Content of phosphorus of different areas growing litchi (Unit: %)

Area Number Layer 1 Layer 2
of | Average| Classifica-| Standard| Average | Classifica-| Standard

Samples | yajue tion deviation| value tion deviation
Zone 1 of 45 0.18 Rich 0.01 0.10 Rich 0.01
Thanh Ha
Zone 2 of 96 0.18 0.02 0.13 0.01
Thanh Ha
Tu Ky 10 0.12 0.02 0.11 0.02
Kim Thanh 10 0.08 Medium 0.01 0.06 Medium 0.01
Chi Linh 10 0.05 Poor 0.01 0.03 Poor 0.01
Luc Ngan 10 0.06 Medium 0.01 0.08 Medium 0.02

d. Content of total K,O

There is no big different in the content of totglKof 2 layers of Thanh Ha’'s soil and both layers
are at rich level. Other areas, namely Kim Thanh, Tu Ky, LusmNga at medium level. Especially,
content of total KO of Chi Linh is at poor level.

Table 8: Content of O of different areas growing litchi (Unit: %)

T (&



Area Number Layer 1 Layer 2
of | Average| Classifica-| Standard| Average | Classifica-| Standard

Samples | yalue tion deviation| value tion deviation
Zone 1 of 45 2.31 Rich 0.41 2.23 Rich 0.38
Thanh Ha
Zone 2 of 96 2.20 0.17 20.5 0.26
Thanh Ha
Tu Ky 10 1.73 Medium 0.19 1.51 | Medium 0.23
Kim Thanh 10 1.82 0.31 1.48 0.31
Chi Linh 10 0.87 Poor 0.27 0.97 Poor 0.25
Luc Ngan 10 1.51 Medium 0.23 1.36 Medium 0.37

e. Content of digestible FO5

The rule of content of digestible phosphorus of Thanh Ha’s soil igelfférom the content of total
phosphorus. The content of digestible phosphorus of layer 1 of Thanh Ha'’s soil is etelqi0.9-
11 mg/100 g soil), which is higher than of layer 2 (3.99-5.77mg/100g sotanitsay that the
content of phosphorus of layer 2 of Thanh Ha's soil mostly is istllge, and the content of
digestible of phosphorus is usually very low, at poor or medium level.

There is no clear difference in content of digestible phosphorus of Haslsoil and soils of other
areas growing litchi, such as Luc Ngan and Tu Ky, except Kim Thanh and Chi Linh.

Table 9: Content of digestible®s of different areas growing litchi (Unit: mg/100g soil)

Area Number Layer 1 Layer 2
of | Average| Classifica-| Standard| Average | Classifica-| Standard

Samples | yalue tion deviation| value tion deviation
Zone 1 of 45 11.0 Rich 1.29 3.99 Poor 0.70
Thanh Ha
Zone 2 of 96 10.90 1.45 5.77 | Medium 1.43
Thanh Ha
Tu Ky 10 10.61 0.59 6.12 1.25
Kim Thanh 10 2.39 Poor 1.22 1.35 Poor 0.88
Chi Linh 10 3.68 0.33 2.02 0.53
Luc Ngan 10 10.57 Rich 1.63 5.09 Medium 1.51

g. Differences about content of digestible O

The contents of digestible,R are different from layer 1 and layer 2 of Thanh Ha's swmi from
Thanh Ha'’s soil and soils of other litchi-growing places (sucKiasThanh, Tu Ky, Chi Linh, Luc
Ngan). At the first layer of Thanh Ha’'s soil, the content of digkstK,O at rich level with



27.44mg/100g soil. This content of Tu Ky’s soil is at medium levéh WB.55 mg/100g soil, and

that contents of Kim Thanh, Luc Ngan and Chi Linh are at poor level,iabpéiaat content of Chi
Linh is at very poor level with 1.97 mg/100g soil.

Table 10: Content of digestible® of different areas growing litchi (Unit: mg/100g soil)

Area Number Layer 1 Layer 2
of | Average| Classifica-| Standard| Average | Classifica-| Standard

Samples | yalue tion deviation| value tion deviation
Zone 1 of 45 27.44 Rich 6.16 16.58 | Medium 4.46
Thanh Ha
Zone 2 of 96 19.72 3.22 12.45 3.30
Thanh Ha
Tu Ky 10 19.55 Medium 2.33 12.17 2.65
Kim Thanh 10 9.03 Poor 1.22 1.35 Poor 0.88
Chi Linh 10 1.97 0.24 1.97 0.24
Luc Ngan 10 9.03 4.08 7.39 2.04

h. Content of exchangeable natrium

Irrigation process of Thanh Ha has been affected abundantly bydtheTtiis irrigation process
somewhat affects directly to crop plants and the plants abatirb natrium partly from the soil.
Therefore, it is necessary to consider the content of exchangesiblamof the soil. According to
analytical results, the content of exchangeable natrium of Thaishsbifis big different from that
contents of Luc Ngan and Chi Linh.

Table 11: Content of exchangeable natrium of different areas growing litchi (Usgz®0g soil)

Area Number Layer 1 Layer 2
of | Average| Difference| Standard| Average | Difference| Standard
SaMPIES | value | from other| deviation| value | from other| deviation
places places
Zone 1 of 45 1.88 0.82-1.80 0.42 1.76 1.63-1.772 0.49
Thanh Ha
Zone 2 of 96 1.23 0.17-1.15 0.13 1.25 0.25
Thanh Ha
Tu Ky 10 1.06 0.12 1.13 0.19
Kim Thanh 10 1.25 0.12 1.27 0.25
Chi Linh 10 0.08 0.01 0.04 0.02
Luc Ngan 10 0.08 0.02 0.13 0.07

I. Contents of Bo and Mo



According to results of several studies, Bo and Mo are 2 nigr@nts in the soil to govern a lot to
guality of fruits. Therefore, it is necessary to take into acctumtcontent of Bo and Mo when
considering elements of the soil. In fact, the contents of Bo and Mbhahh Ha's soil are

significantly different from other litchi-growing places with figureshie two following tables.
Table 12: Content of Bo of different areas growing litchi (Unit: ppm/100g soil)

Area Number Layer 1 Layer 2
of | Average| Difference| Standard Average | Difference| Standard
SaMPI€S | yalue | from other| deviation| value | from other| deviation
places places
Zone 1 of 45 43.12 11.61- 1.98 31.12 4.38-9.81 0.96
Thanh Ha 9.09
Zone 2 of 96 38.13 6.62-4.1 1.59 30.23 3.49-8. 1.61
Thanh Ha
Tu Ky 10 31.51 0.87 26.63 0.97
Kim Thanh 10 34.03 1.23 26.74 0.89
Chi Linh 10 31.55 0.95 21.31 1.12
Luc Ngan 10 32.31 0.93 24.05 1.24
Table 12: Content of Mo of different areas growing litchi (Unit: ppm/100g soil)
Area Number Layer 1 Layer 2
of | Average| Difference| Standard| Average | Difference| Standard
SaMPIES | value | from other| deviation| value | from other| deviation
places places
Zone 1 of 45 31.19 11.71- 2.45 24.83 1.43- 0.60
Thanh Ha 17.55 12.02
Zone 2 of 96 28.74 9.26- 0.89 24.10 0.56
Thanh Ha 15.10
Tu Ky 10 19.48 22.13
Kim Thanh 10 17.76 23.40
Chi Linh 10 13.64 12.82
Luc Ngan 10 14.13 16.89

1.5 Hydrography

Thanh Ha District is enclosed by 200 km of Thai Binh, Rang and VaRil#&rs . In addition, there
Is a system of interior field rivers and streams with tmgtle of 350 km. With the advantage of



huge alluvial soil and water, Thanh Ha’s soil carrying characteafiofial soil of Thai Binh River
system.

Water resource of Thanh Ha District depends on the tide. Wataigated from Huong River
system (Huong Culvert) in Van Uc River to provide all commune of the District.

Soil map of Thanh Ha District

As topography of Thanh Ha is dipped from Northwest to Southeastragatad culverts are in the
South, the water resource is depending on flood tide and flowing upwardotiei®f specific
characteristics of Thanh Ha District.

The first character of central communes, namely Thanh Thuyyhr8an, Thanh Xa, Thanh Khe,
Thanh Xuan, is point of convergence of rivers: Rang River from the Néath,Uc River in the
South, and Thai Binh River from the West. Water brings alluvial sdithese 3 rivers to Huong
Culvert and to Huong River to irrigate the whole area. After lontpilyisit makes significantly
specific characters to the soil of Thanh Ha (details wiltlaeified later in paragraphs of evaluation
of soil characteristics). All characteristics on rivergdifography and irrigation affect significantly
to quality of irrigated water. In order to evaluate the qualityr@fated water, we took several water
samples of culverts at the crest of tide (of 2 water laymigace and bottom), and along with
interior field rivers. Detail quality figures and upheavals oifgated water are described in the
following maps.



Because of tide, a part of irrigated water of Thanh Ha extdtl by seawater. Therefore, contents of
Na', K, and Md" cations in the irrigated water of Thanh Ha at main entrances\eérts are rather
high (19, 6.6. 12 mg/l, respectively). These contents gradually dedreasenain entrances to go
deeply into interior (Na= 19 -> 1 mg/l; K = 6.6 ->0.66 mg/l; M§" = 12 ->1.2 mg/l). The upheaval
of irrigated water quality is resembled litchi quality ofas®f Thanh Ha. Therefore, irrigated water
guality contributes to define quality of Thanh Ha litchi.

(Please refer to Annex 4)
2. Conditions of human
2.1. Plant variety

According to documents and old bibliography of Vietnam, litchi appeard&detmam more than
2000 years ago as wild litchi in forests with 18 © M@rth latitude and upward. Main litchi-growing
places of Vietham are Red River Delta and midland of the North.

However, regarding Thanh Ha, it was brought to Vietham from Gomhamore than 200 year ago
and the first place to grow Thanh Ha litchi is Thanh Ha DistHet, Duong Province. At present,
the great-great father Thanh Ha litchi tree lives and is pemtaat Thuy Lam Hamlet, Thanh Son
Commune, Thanh Ha District.

From the great-great father litchi tree, Thanh Ha litchmidtiplicated to cover the entire district.
According to studies and traditional experiences, Thanh Ha litchaisly multiplicated by provine
method (asexual multiplication). By this method, good characterisfiche great-great father
Thanh Ha litchi tree are maintained generation-to-generation, proeee are growing well with
good quality fruits and short waiting-time for harvest.

Method of selecting branch for engrafting:
- Original tree should be strong and healthy with no pestilent insect;

- Branch to be selected should not be too old or too young with 2 oraB Branches and no
pestilent insect;

- Branch to be selected should be at shoulder and at the southeast side of the edginal tr
2.2 Farming techniques
a) Technique to work the soil, and density of trees

The best technique to work the soil based on long-time experiences is as follows:

Firstly, the soil should be ploughed once and then dug pits. Size otlaopiid be 60 cm x 80 cm
with 50 cm - 60 cm deep. During pit making process, the first lafysoil must be keep separately,
the remains mix with 20 - 50 kg muck, 0.5 kg phosphate and 0.5 kg potassium, teenagain by
soil from the first layer. This process must be done at leastrith prior the cultivation. It can use a
little of powdered lime for aluminous disposal, if necessary.

Density of trees: distances between trees should be 8 x 8 the stensity shall be 138 to 150
trees/ha.



The seasonal time for litchi cultivation is in spring or sumimet spring is better. Graduately
increased temperature and very high humidity in spring together spiting rain are very
appropriate for growth of litchi.

b) Caring of grown trees

One month after cultivation, when the tree took roots, it igithe for putting down fertilizer. At
this moment, as the tree is still very weak with weakly Wgexl roots and is in bud a number of
times in a year, it needs several times to put down fertiknd each of which with small quantity
and washy concentration. It can put down fertilizer 4 to 6 timegyegxar. In the first year, it should
use rot muck liquid with concentration of 30% or 25g nitrogen/tree/yse concentration and
dosage shall be increased for next times: rot muck liquid woticentration of 50% or 100g
nitrogen/tree/year. It can use muck of 30 — 50 kg/tree in winter addbend or third year by the
way of putting to a dug 25-30cm trench around the tree shade. Everyt year mmanure 0.3-0.4 kg
phosphorus and 0.3 - 0.4 kg possium for a tree.

With reference to litchi growing, the prune is a very importantrieeth method to establish for tree
a balanced framework with reasonable shade to increase capadiphotosynthesis, windstorm
standing and pestilent insect reducing of the tree and to shorten ¢éheotget products with high
quality.

The prune should be carried out with a tree truck of 40 - 50 cm high and Bain branches. The
next prune should be undertaken when main branches grew for 20 — 25 cm for dgvsldpi
branches and this process should be maintained for 3 years withlteofes convex shade of the
tree.

With grown trees, the prune should be carried out for confused brancleesivedsoranches, weak,
dried or exceeded branches.

Thanh Ha’s litchi is a strong developed variety, most of fruigsséwowed off the shade, it is very
important to take the prune for tree so after the prune when lookitigelghade must be well-aired
with regular branches and light jets from the top.

Time for pruning must be in autumn and winter when trees are in gopd ahd strong. The prune
should be carried out once a year. If prune in autumn, it musinienih after the harvest. If prune
in winter, it must be before the spring blossom.

c) Caring of tree in blossom and before/after the harvest
- Before the blossom: to help the tree in process of blossom split. Time for puttingetalizef:
from before/after the First cold (Tieu han) to before/after the Cold spelh@Da

- Applying additional fertilizer: Time is from after the bsmsn to the second physiological fruit fall.
This time of fertilizer is for supplying and promoting the tree in development.

- Before and after the harvest: This is very important to sumiytion for the soil and recover the
tree.

- Preventing pestilent insects: Prevention of pestilent insectsrently is very important to ensure
quality for fruits. Stop using insecticide 20 days prior the harvest.

2.3 Harvest



When the fruit’s rind is pink all is the time for collection. iM&me of harvest is the time when 85 -
95% fruits in trees turn into pink all.

Please pay attention of the followings when collecting litchi:
- Collecting in dry mornings;

- Do not break tree branches;

- Collecting with maximum 2 - 4 leaves.

Spreading fruits out in thin layer at cool place, then piling into lmentiaskets or carton boxes with
holes and transporting for selling in cool weather.

IV. EVALUATION OF CHARACTERISED CONDITIONS CONCERNIS8 QUALITY OF
THANH HA LITCHI OF THANH HA

1) Analytical results of correlation of soil and Thanh Ha litchi’s qualty

1.1 Correlation of Brix content and the first layer of soil

Multifold correlation shows affects of soil to norms regarding quality diilitc

The result of multifold correlation of Brix content and the first layer of saalsi follows:

Ybrix = 19.594 + 0.13 pHH1 - 0.399 pHK1 - 1.23 DCTP + 0.40C1 + 0.75 N1 + 0.29 PO1 + 0.41
KO1 - 0.018 CA1 - 0.006 MG1 + 0.49 KA1 + 1.52 NA1 + 0.03 MO1 + 0.05 BO1

with r2 = 0.63
of which:
- Ybrix means the content of Brix in litchi juice;
- pHH1 means the pHI® value in the soil;
- pHK1 means the PHKC1 value in the soil;
- OC means the content of organic carbon in the soil;
- KO1 means the content of total possium in the soil;
- BO means the content of Bo in the soil;
- MO means the content of Molybdenum in the soil.
1.2 Correlation of dried ingredients in the first layer of soll

Ychatkho = 20.126 + 0.72 PHH1 - 0.87 pHK1 - 2.04DCTP - 0.350C1 + 0.3N1 + 7.6 PO1 + 0.0
KO1-0.08 CA1-0.18 MG1 - 0.52 KA1 + 0.52 NA1 + 0.02 MO1 + 0.015 BO1

with r2 = 0.689

of which:
- Ychatkho means the content of dried ingredients in litchi juice;
- pHK1means the PHKC1 value in the soil;
- OC means the content of organic carbon in the soil;



- KO1 means the content of total possium in the soil;

- BO means the content of Bo in the soil;

- MO means the content of Molybdenum in the soil.
1.3 Correlation of Brix content and the second layer of soil

Like the analytical method made to the first layer, we also tmoleindependent analysis quality of
fruit based on agro-chemical elements of the soil.

The result is as follow:

Ybrix = 21.69 + 1.05pHH2 - 0.002pHK2 - 1.76DCTP + 2.270C2 + 2.29N2 + 1.92P02 + 0.2KO2 -
0.04CA2 - 0.027MG2 + 1.16KA2 + 0.036NA2 + 0.086MO2 + 0.023B0O2

with r2 = 0.617
1.4 Correlation of dried ingredients in the second layer of soil

Ychatkho = 21.00 + 0.51pHH2 - 0.53pHK2 - 2.53DCTP + 1.60C2 - 1.6N2 + 0.79P0O2 + 0.35K02
0.1CA2 - 0.29MG2 - 2.6KA2 + 0.18NA2 + 0.065MO2 + 0.002BO2

with r2 = 0.688
General comment

The correlation of biochemical norms of quality of Thanh Ha litchirartdtion elements of the soll
Is very complicated. One element concerning quality of litclaiteslto several agro-chemical of the
soil.

1.5 Main correlation of soil's elements and litchi's quality

The relationship between litchi’'s quality and nutritious elementthefsoil is very complicated.
Which is the most important element affecting the litchi's dqual\Wwe used method of analysis
main ingredients to answer this question. We took biochemical etsroé litchi for considering
agro-chemical elements of each layer of soil. Variables included in thesisreale as follows:

Variable of
analytical norms

of the first layer
nf enil (0 -N2 rm)

Variable of
litchi’s quality

\ Variable of

analytical norms
of the second

lavar nf anil (20 -

With the following graph, it can be seen that the contents of Bricled,siogar, dried ingredients are
closely related to each other and they are directly proportionabil’'s elements, such as total
possium, cations of Na, Mo and Bo, and they are inversely proportional to hydrolgtiigl.a
Graph: Analysis of the relationship between quality’s norm and agro-cheneica s of the soll



1.6 Correlation by pairs

The analysis method of main ingredients provides us with critigahents of agro-chemical
variables of the soil affecting the litchi’'s quality. Next stege find out value of correlation
coefficient “r” to clarify correlation of fairs and meanings of thesatiehs.

The correlation coefficient of agro-chemical variables of tha fayer of soil (0-20 cm) and bio-
chemical norms of Thanh Ha litchi’s quality

Brix Dried Total | Deoxidized| VTMc | Organic
ingredients sugar sugar acid
PH420 Correlation -0.46 -0.597 -0.41 0.291 -0.3238 0.496
coefficient
Level of 0.033 0.021 0.039 0.054 0.050 0.030
signification
PHxo0 Correlation -0.46 -0.589 -0.453 0.227 -0.27p6 0.375
coefficient
Level of 0.033 0.021 0.034 0.063 0.056 0.043
signification
Hydro- Correlation 0.446 -0.577 0.395 -0.228 0.069 -0.730
lytical coefficient
acidity || oy of 0.035 0.022 0.041 0.063 0.088  0.012
signification
Humus Correlation 0.213 0.154 0.28 0.075 -0.387 -0.325
(OCY%) coefficient
Level of 0.065 0.075 0.056 0.087 0.042 0.049
signification
Total Correlation 0.292 0.120 0.273 0.374 -0.345  -0.273
Nitrogen | coefficient
Level of 0.054 0.080 0.057 0.043 0.047 0.057
signification




Brix Dried Total | Deoxidized] VTMc | Organic
ingredients sugar sugar acid
Total Correlation 0.760 0.573 0.67 0.522 0.395 | -0.681
K-,0 coefficient
Level of 0.011 0.023 0.015 0.027 0.041| 0.003
signification
Digestible| Correlation -0.082 -0.205 -0.03 -0.256 0.037 -0.032
P,O5 coefficient
Level of 0.086 0.067 0.095 0.059 0.094 0.095
signification
Digestible| Correlation 0.021 -0.368 0.356 0.696 -0.055 -0.013
K-,0 coefficient
Level of 0.096 0.044 0.045 0.014 0.091 0.098
signification
ca’ Correlation 0.038 -0.215 0.207 0.460 -0.155 -0.597
coefficient
Level of 0.094 0.065 0.066 0.033 0.075 0.021
signification
K* Correlation -0.31 -0.425 0.07 0.433 -0.276 0.16p
coefficient
Level of 0.051 0.037 0.088 0.036 0.056 0.073
signification
Na’ Correlation 0.6754 0.5114 0.778, -0.2628 -0.200 0.222
coefficient
Level of 0.003 0.028 | 0.010° 0.058 0.067 | 0.064
signification
CEC Correlation -0.368 -0.383 -0.031 0.321 -0.420 -0.434
coefficient
Level of 0.044 0.042 0.095 0.050 0.038 0.036
signification
Mol Correlation 0.244 0.696 -0.203 -0.214 0.381 -0.197
coefficient
Level of 0.115 0.025 0.191 0.069 0.606 -0.197
signification
Bol Correlation 0.715 0.227 0.659 0.325 -0.37% 0.401
coefficient
1&



Brix Dried Total | Deoxidized] VTMc | Organic

ingredients sugar sugar acid

Level of 0.03 0.065 0.536 0.424 0.053 0.094
signification

” Correlation is significant at the 0.01 level (2-tailed).
" Correlation is significant at the 0.05 level (2-tailed).

- The content of total }O at the first layer of soil is closely related to thexBrontent with r =
0.760 at level of signification of 0.011(confident degree of 98.9%)).

- Relationship between the totap® content and total sugar content is the same as above with r =
0.67 at level of signification of 0.015(confident degree of 98.5%).

Therefore, the total YO content is direct proportional to the sweet of Thanh Ha litchi.

- The content of total O at the first layer of soil is closely related to the contef dried
ingredients with r = 0.760 at level of signification of 0.028onfident degree of 97.7%).

- The content of Nais closely related to the contents of Brix, dried ingredients aatisogar, with
confident degree higher than 95%.

- The content of Bo is related to the content of Brix, and sindldflo and the content of dried
ingredients, with confident degree higher than 95%.

Correlation equation:
a) Correlation equation between litchi’'s quality and agro-chemical natrithe first layer of soll
- YBrix = 19.37 + 0.906Na
-'Y dried ingredients = 19.87 + 0.984Na
- Y total sugar = 16.08 + 0.949Na
- YBrix = 18.72 + 0.54 total kO
- Y dried ingredients = 18.21 + 1.23 total
- YBrix =5.94 + 0.35Bo
- Y dried ingredients = 8.14 + 0.63Bo

b) Figures of agro-chemical norms at the first layer of solienthe specific quality of Thanh Ha
litchi:

- Brix 19.6 -21.2

- Dried ingredients 20.3 - 21.56

- Total sugar 16.9-185

- Total K20 1.6-2.7%

- Na' 1.45 - 2.55 |dI/100g soil
- Bo 35 - 47 ppm/100g soil



- Mo 27-36 ppm/100g soil
The correlation coefficient of agro-chemical variables of deosd layer of soil (20-60cm) and bio-
chemical norms of Thanh Ha litchi’s quality

Brix Dried Total | Deoxidized| VTMc | Organic
ingredients sugar sugar acid
PH420 Correlation -0.103 -0.175 -0.148 0.375 -0.26/7 0.277
coefficient
Level of 0.052 0.027 0.076 0.043 0.058 0.056
signification
PH«20 Correlation -0.110 -0.167 -0.233 0.295 -0.216 0.340
coefficient
Level of 0.049 0.029 0.062 0.054 0.06b 0.048
signification
Hydro- Correlation 0.354 0.551 0.281 -0.129 0.437 -0.608
lytical coefficient
acidity || oyl of 0.046 0.024 0.056 0.079 0.036  0.020
signification
Humus Correlation 0.352 0.226 0.440 0.270 0.668 -0.4%5
(OC%) coefficient
Level of 0.046 0.064 0.035 0.057 0.016 0.034
signification
Total Correlation 0.283 0.255 0.413 0.276 -0.214  -0.287
Nitrogen | coefficient
Level of 0.552 0.592 0.384 0.077 0.654 0.065
signification
Total Correlation 0.727 0.650 0.532 0.376 0.629 -0.554
K-,0 coefficient
Level of 0.122 0.036 0.261 0.429 0.042 0.242
signification
Digestible| Correlation 0.241 0.179 0.082 -0.334 0.579 -0.090
P,Os coefficient
Level of 0.612 0.717 0.864 0.483 0.221 0.851
signification
Digestible| Correlation 0.500 0.443 0.325 0.134 -0.124 0.470
K->O coefficient




Brix Dried Total | Deoxidized] VTMc | Organic
ingredients sugar sugar acid

Level of 0.291 0.351 0.495 0.779 0.79b 0.322
signification

Na’ Correlation 0.707 0.681 0.645 0.408 -0.375 -0.135
coefficient
Level of 0.022 0.027 0.171 0.390 0.014| 0.778
signification

CEC Correlation -0.614 -0.786 -0.332 -0.137 -0.75 -0.280
coefficient
Level of 0.193 0.096 0.485 0.775 0.10 0.557
signification

Mo?2 Correlation 0.261 0.202 0.208 -0.288 0.095 -0.242
coefficient
Level of 0.091 0.195 0.181 0.061 0.547 0.117
signification

Bol Correlation 0.482 0.697 0.307 -0.085 0.405 0.064
coefficient
Level of 0.099 0.021 0.495 0.588 0.007 0.683
signification

At the second layer, the following correlations have confident degree higher than 95%:

- The correlation between the content gfOkand the content of dried ingredients with r = 0.65 and
confident degree = 96.4%;

- The correlations between the content of exchangeable natrium acdrtsmt of Brix and the
content of dried ingredients with r = 0.707 and r = 0.68 and confidentedegr87.8% and 97.3%,
respectively.

c) Correlation equation between litchi’'s quality and agro-chemical s)atrthe second layer of soll
- YBrix = 19.13 + 0.97N&
-'Y dried ingredients = 19.871 + 1.067Na
- Y total sugar = 16.08 + 0.949Na
- Y dried ingredients = 19.07 + 0.614 total
- 'Y total sugar = 16.08 + 0.75 totap®
- Y dried ingredients = 4.61 + 0.52Bo

d) Figures of agro-chemical norms at the second layer of soilesttseirspecific quality of Thanh
Ha litchi:

- Brix 19.6 -21.2



- Dried ingredients 20.3 - 21.56

- Total sugar 16.9 - 18.5
- Total K20 1.64 -2.7%
- Na' 0.48 - 2.55 1dI/100g soil
-Bo 27 - 33 ppm/100g soill
- Mo 23-26 ppm/100g soil

In summary:

Differences between Thanh Ha'’s soil and soil of other places can be shownahoivan§ norms:

- Regarding norms of Thanh Ha’s soil, the acidity changes frommleuts to low level, pH degree
is higher than of other places, the hydro-lytical acidity is loWan others, and saturated base
degree is high which makes of more than 70% total of absorbed capacity (CEC).

- The contents of organic carbon and total nitrogen of Thanh Ha'’s sait exedium level (of other
places are at poor level);

- The contents of total possium, total phosphorus and digestible phospineras rich level and
higher than other places growing litchi.

- The content of exchangeable natrium is higher than of other places.
- The content of Mo of Thanh Ha'’s soil is extremely higher than of other places grawing li

Conditions of Thanh Ha’s soil which were described above affeettti to quality of Thanh Ha
litchi.

2. Natural conditions such as weather, rainfall and humidity

According to results of studies, air temperature and rainfalbdremely affected to litchi’'s quality,
especially air temperature. In a year, air temperature decseased to help litchi in shoot inhibition

and nutrition accumulation. The most suitable temperaturescame21 to 28C. The temperatures
of January are normally from 10 to°CZ The absolute lowest temperature must not less fian 2

Norms affect to specific quality of Thaph Quality/quantity Notes
Ha litchi
1 Kind of soil Alluvial soil
2 Depth of soil's layer 1.2-1.7m
3 | Average temperature 253 in several years
4 | Sunshine hours in a year 1,650 - 1,700 hours in several years
5 | Temperature vibration amplitude °c3 in several years
6 | Average rainfall 1,335.6 mm in several years
7 | Average humidity 84 - 86% in several years

IV. NAMES OF PLACES USING GEOGRAPHICAL INDICATION FO R THANH HA
LITCHI



There are 24 communes and 2 towns in Thanh Ha district witpetdifee characters to be covered
by the geographical indication of Thanh Ha, namely:

Name of communes and town

Selected area

1 Thanh Ha Town 312.78 ha
2 Hong Lac Commune 492.32 ha
3 Viet Hong Commune 370.50 ha
4 Quyet Thang Commune 576.41 ha
5 Tan Viet Commune 440.27 ha
6 Cam Che Commune 376.23 ha
7 Thanh An Commune 305.67 ha
8 Thanh Lang Commune 506.46 ha
9 Tien Tien Commune 589.60 ha
10 | Tan An Commune 401.98 ha
11 | Lien Mac Commune 488.52 ha
12 | Thanh Hai Commune 527.45 ha
13 | Thanh Khe Commune 180.93 ha
14 | Thanh Xa Commune 302.42 ha
15 | Thanh Xuan Commune 426.52 hag
16 | An Luong Commune 206.04 ha
17 | Thanh Thuy Commune 338.23 ha
18 Phuong Hoang Commune 478.76 ha
19 | Thanh Son Commune 377.35 ha
20 Hop Duc Commune 233.20 ha
21 | Truong Thanh Commune 166.72 ha
22 | Thanh Binh Commune 273.37 ha




Name of communes and town Selected area
23 | Thanh Hong Commune 478.10 ha
24 | Thanh Cuong Commune 289.40 ha
25 | Vinh Lap Commune 322.30 ha
Total 9,506.53 ha

With advantages of ecology, human and history, Thanh Ha litchi has eexcdamous product of
Thanh Ha, Hai Duong for long long time. From a great-great fathaniT Ha litchi tree with more
than 200 years old, now Thanh Ha turns out to be center of Thanh Ha litchi of the country.

Thanh Ha litchi was praised by ancients as: “its rind likessilk, its pulp likes glass and snow...”
(quoted from volume Il oan Dai loai ngy. Therefore, for a long time, Thanh Ha litchi is very
special with specific taste, and it should be protected andgbeangboth traditional and economic
values).

In conclusion, the name of THANH HA must be recognized and protdptethe State as a
geographical indication in order to promote value of the product and provideidtret and the
Province with good opportunities for economic development. Otherwiskoutld be considered as
a State’s property for maintain and a basis for other economic sectors to lopedve
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