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This work has been a leap of faith sup por ted by count less in di vidu als in di verse
ways. How ever, we feel we should honor those whose dir ect moral and fin an cial
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sup port to our ef fort has made this work pos sible, namely the in vestors, part‐ 
ners, and as so ci ates of M. Boutari & Co Ltd. to whom this paper is ded ic ated.

In tro duc tion
If Yin chuan has often been likened to Napa Val ley, in the fu ture
Tianshui could very well be come for China what Beaune is for France.
China has be come today one of the top five wine coun tries in the
world not only in terms of con sump tion, but also of pro duc tion. Non‐ 
ethe less, the over all know ledge base and prac tices of the do mestic
wine in dustry are ar gu ably still sub par by global stand ards. This
paper presents the find ings of our decade- long ap plied re search &
de vel op ment to con trib ute to the rais ing of aware ness both among
local and over seas wine pro fes sion als about the nas cent ap pel la tion
sys tem in China and in par tic u lar about the po ten tial to grow great
Pinot Noir in Tianshui, Gansu Province.

1

Re cently, the boom ing wine in dustry (at least as re gards in vest ment)
around Yin chuan City, Ningxia Province, stands out as the lead ing
wine re gion of China. Our ex plor at ory work has show cased an al tern‐ 
at ive wine re gion about 700km to the South in the Maiji Dis trict of
Tianshui City, Gansu Province (Fig ure 1). This paper ex pounds on the
vit i cul tural and so cioeco nomic rami fic a tions of this sweet spot in
China to pro duce Pinot Noir of world- class qual ity.
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Fig ure 1: Map of Tianshui and satel lite view of the pilot M. Boutari& Co Ltd

vine yard.

Over view of Cli mate Car dinal Con ‐
straints for most of China’s winegrape- 
growing re gions
Most Cent ral, East ern, and South ern Provinces in China have very
wet and warm sum mers, which make it ex tremely chal len ging to
grow wine grapes of high qual ity by global stand ards. An ex cep tion to
this gen eral phe nomenon is the “XiBei” out back (lit er ally “West North”
in Chinese), con sist ing of the vast North w est re gions of Main land
China, which enjoy abund ant sun shine dur ing the sum mer. The West‐ 
ern and Cent ral parts of Gansu Province, like Inner Mon go lia,
Ningxia, and Xinji ang, are all parts of the XiBei with grape- growing
areas, and share the major ad vant age of abund ant sun shine dur ing
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the sum mer. How ever, being an alpine desert zone for the most part,
the high lands of XiBei have the acute dis ad vant age of pro longed sub- 
zero tem per at ures dur ing the winter for cing sea sonal vine burial to
pre vent root death due to soil frost (Ap pendix 1).

As a res ult, while vines in most of the areas of XiBei at tain suf fi cient
tech no lo gical ma tur ity dur ing a short, ac cel er ated, and very hot
grow ing sea son, acid ity de teri or ates rap idly dur ing ripen ing due to
ex treme heat. More im port antly, phen olic ma tur ity tends to be prob‐ 
lem atic due to the bush- vine can opy sys tem forced by vine burial.
Even in well- trimmed vine yards that are privately grown by estate- 
grown winer ies, a large share of the fruit load ends up com ing from
sec ond ary or ter tiary shoots from lat ent buds. Sec ond ary crop from
lat eral shoots is a com mon prob lem in cold- climate vit i cul ture and
has been linked to lower berry/bunch weight and in ad equate/non- 
uniform fruit ma tur ity de rived from physiolo gical de fi ciency re lated
to in flor es cence prim or dia 1. This is hard to mac ro scop ic ally spot in
XiBei grapes be cause the strong sun light en sures a sat is fact ory
veraison, but a char ac ter istic “stalky” fla vour of green leaf volat iles
can be spot ted in vary ing de grees in most wines from XiBei.

4

Fur ther more, while some vari et ies (e.g. Car menere or Caber net
Sauvignon) may have shown sat is fact ory res ults in some cases, it is
ex tremely rare, if at all pos sible, to make a con sist ently re mark able
Pinot Noir. An other wine grow ing re gion with sunny sum mers bey‐ 
ond the XiBei is the sweet spot of Shangri- La, in the high lands of the
South w est Provinces, where AoYun, an LVMH joint- venture pro ject,
has pro duced an im press ive res ult with Caber net Sauvignon. There is
also a new pro ject re cently launched nearby with Pinot Noir that
should reach pro duc tion stage in a few years.

5

Dis tin guish ing Char ac ter ist ics of the
Tianshui Mac ro cli mate

In Tianshui vine burial can be avoided be cause it has the mild est win‐ 
ters of XiBei. Tianshui is ex cep tional be cause it is loc ated in the East‐ 
ern edge of Gansu Province, that has the only un typ ic ally tem per ate
mac ro cli mate in China, which com bines suf fi cient sum mer sun shine
and mild winter tem per at ures at a sub alpine alti tude. The ab so lute
min imum tem per at ure is not too low and even if it does drop at crit ‐
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Table 1: Weather data 2005-2010: Av er age monthly data.

Month
Rain
(total in
mm)

Sun shine
hours per
day

Sun ‐
shine
(%)

Mean
Temp.
(ºC)

Mean
Max.
Temp.

Mean
Min.
Temp.

Ab so lute
Max.
Temp.

Ab so lute
Min.
Temp.

Janu ary 2,1 4,2 41,5% -1,8 4,7 -6,6 14,7 -10,6

Feb ru ‐
ary 6,9 4,5 41,4% 2,3 8,7 -2,3 21,4 -7,5

March 18,6 5,9 49,2% 7,9 15,3 2,2 29,9 -2,8

April 23,5 7 53,8% 13,5 21,3 6,6 32,1 2,9

May 58,8 7,1 51,3% 18,3 25,7 11,7 33,2 11,6

June 63,8 7 48,9% 21,5 28,7 15,3 36,3 14,4

July 117,7 6,5 45,7% 23,2 29,3 18,2 35,1 18,5

Au gust 97 5,1 37,8% 21,8 27,5 17,3 35 15,3

Septem ‐
ber 72,7 3,9 31,2% 16,9 22,3 13 30,4 10,2

Oc to ber 47,4 3,9 34,3% 11,6 17,7 7,4 26,6 4,1

Novem ‐
ber 9,2 4,6 44,2% 5 11,9 0 21,6 -6,5

Decem ‐
ber 2,3 4,5 46,0% -1 5,9 -5,9 14 -6,9

ical levels, it does not last con tinu ously for too long, so it does not
lead to soil frost [Table 1 and Ap pendix 2 (Tables 1a-h)]. Sum mer
drizzle and in some years heavy rain can be fre quent and long- 
lasting, but the risk is man age able primar ily be cause di urnal tem per‐ 
at ures are not too high. The high alti tude plays an im port ant cool ing
role: the alti tude of Tianshui city is 1.171m, while the vine yard is loc‐ 
ated at a hill side with an alti tude ran ging from 1.250-1.400m. The
South lat it ude in com bin a tion with the high alti tude endow the
grapes with a typ ical vari etal aro matic pro file and an un typ ic ally dark
col our for Pinot Noir.

At such high alti tude, grape ma tur ity could be in deed a chal lenge;
how ever, as in the case of the South W est high lands of Shangri- la, the
quite South lat it ude (34,3052.3) more than com pensates for the chill
of the high alti tude with a highly in tens ive sun shine. The grow ing
sea son in Tianshui is roughly one month longer than all other wine
grow ing re gions of XiBei. The res ult is a slower mat ur a tion with con‐
sist ently pre served nat ural acid ity re gard less of the final ma tur ity
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level of the grapes. This fresh ness al lows for the char ac ter istic Pinot
Noir fla vours and aromas to flour ish; how ever, the Tianshui mac ro cli‐ 
mate proved too cold for Caber net Sauvignon, Caber net Franc, and
Mer lot to ripen at a sat is fact ory level.

The ven ture to test the other “terroir”
para met ers of Tianshui apart from its
mac ro cli mate

Ven ture Con text

There have been two prior at tempts to es tab lish a wine in dustry in
Tianshui: one government- led in the 1960’s, which was abor ted, and
one by a Ger man private ini ti at ive to es tab lish a vine yard in a nearby
val ley, which also failed. How ever, a major grape and wine com pany,
Wei Long, has been grow ing thou sands of acres of table grapes in the
val leys of Tianshui for over a dec ade prior to our ven ture. Site
screen ings com menced in 2008, weather data was col lec ted in 2010,
and the pilot stage of the ven ture cul min ated in the first vin tage of
2016 hav ing been re leased and sold out in 2018. A state- owned co‐ 
oper at ive, Mogao, ini tially fa cil it ated the ven ture launch by jointly es‐ 
tab lish ing in 2010 Gansu Moen Es tate Wine Co Ltd, a Sino- Hellenic JV
to set up the pilot vine yard, but aban doned it in 2013. Fol low ing two
changes of cor por ate struc ture, the ven ture is cur rently privately
held as a sub si di ary of M. Boutari & Co Ltd. The land use was se cured
with a 35-year lease through a dir ect gov ern ment con tract in 2011.
The pro ject is a private and in de pend ent ini ti at ive without any con‐ 
trol or sup port from any gov ern ment or aca demic in sti tu tion.

8

Site, soil & grapev ine

A south- facing slope was sought to min im ize the risk of spring frost,
which does some times occur in Tianshui. While there are sev eral
vine yards planted on the val ley floor, the se lec tion of a hill side site is
im per at ive not only to pre vent dam age from spring frost, but also
from sum mer flood ing, which is also not too rare. Prox im ity to in dus‐ 
trial or urban zones was pre cluded. The hill side fi nally chosen to
plant the vine yard is one among the thou sands sim ilar to it found

9
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along the Loess Plat eau. The loess soil type con sists of a deep and
rather ho mo gen eous silt. The par tic u lar loess of the vine yard is char‐ 
ac ter ized by mod er ate al ka lin ity and sat is fact ory or ganic mat ter.
Plant ing began in 2011 at a plot of 13,5 hec tares and has been con tinu‐ 
ing with a series of re plant ings to over come sev eral set backs due to
ex per i ment a tion and in sur mount able chal lenges of ef fect ively man‐ 
aging in ex per i enced local staff. A vari ety of plant ma ter ial from sev‐ 
eral sources, grape vari et ies, and types of root stock were used (Table
2). The vine yard is trained in a stand ard trel lis with a double or single
ver tical shoot po s i tion ing (Image 1). The scarcity of re li able vine nurs‐ 
er ies in China with cer ti fied plant ma ter ial proved to be one of the
most per ni cious and ex pens ive obstacles to proper, as well as time
and cost- efficient vine yard es tab lish ment.

Human Factor

Gansu is the only place in China with rel ics of clas sical wine cul ture
(Ap pendix 3). Tianshui has a rich myth o lo gical her it age linked with
ag ri cul ture (e.g. it is al legedly the birth place of FuXi). But in spite of it
being the ter minus of the Silk Road in times by gone, the geo graph ical
isol a tion of Tianshui res ul ted in a lag of its de vel op ment. Thanks to
massive in fra struc ture pro jects, it is today a bust ling 4 -Tier city
con nec ted with mod ern high ways, reg u lar flights, and high- speed
trains with met ro pol itan cen ters like Xi’an, Chongqing, Tianjin, and
Nanjing. Non ethe less, the local gov ern ment has yet to al loc ate suf fi‐ 
cient re sources to de vel op ing the local wine in dustry as a sec tor of
high pri or ity. Moreover, the vil lages around the vine yard are aban‐ 
doned day by day with fewer and fewer young people stay ing be hind
with any com mit ment what so ever to farm ing. Old farm ers have low
pro ductiv ity and can not ac quire new skills. Most sea sonal labor con‐ 
sists of fe male work ers. This situ ation, in com bin a tion with the lack
of highly- skilled la bour in the local mar ket and the lim ited fin an cial
re sources avail able for this pilot ven ture, hindered the pro ject, es pe‐ 
cially dur ing its early years. The at trac tion of a local pro fes sional
vine yard tech ni cian and pro fes sional grape grow ers in 2018, as well as
the ac cess at tained to world- class wine mak ing fa cil it ies as of 2019
sug gests that sig ni fic ant pro gress will be made pos sible in the com ing
years to fur ther ac cel er ate, scale up, and up grade pro duc tion.

10
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Table 2: Plant ing Log; * (to be con firmed).

Vari ety Source Year Area
(Ha)

Year Up ‐
rooted

Year re planted (with Pinot ‐
Noir) Source

Cab.
Sauv. Yantai 2011 0,56 2016 2017 Yin ‐

chuan

Mer lot Yantai 2011 2,2 2018 2019 *

Pinot
Noir Wuwei 2011 0,87

Pinot
Noir Yantai 2011 0,37

Pinot
Noir Wuwei 2012 0,22 2014 2017 Yin ‐

chuan

Pinot
Noir Wuwei 2012 0,35 2016 2017 Yin ‐

chuan

Pinot
Noir Wuwei 2012 0,74 2019 2020 *

Pinot
Noir Wuwei 2012 3,56

Pinot
Noir

Yin ‐
chuan 2012 0,91

Pinot
Noir

Yin ‐
chuan 2013 0,38

Pinot
Noir Wuwei 2014 1,32 2016 2017 Yin ‐

chuan

Pinot
Noir

Yin ‐
chuan 2017 0,16

Pinot
Noir

Yin ‐
chuan 2018 1,65

Total 13,29
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Image 1: Gen eral view of the vine yard.

Ma ter i als & Meth ods

Data
Vis its were made to major wine grow ing areas of China between
2008-2010. In form a tion about the mac ro cli mates of China were taken
from Atlas of China 2. Solar ra di ation from satel lite ima ging was also
eval u ated (Fig ure 2). De tailed daily cli mate data (in clud ing ab so lute
and av er age min/max tem per at ure, pre cip it a tion, % sun shine, and
sun shine hours) between 2005 and 2010 was sourced from the local
state met eor o lo gical sta tion and grouped by us for monthly av er ages
in 2010 (Table 1 and Ap pendix 2). Daily ob ser va tions dur ing the grow‐ 
ing sea son were re cor ded by the vine yard man ager from 2014-2018,
that gen er ally con firmed the pat tern of mac ro cli mate de duc ted from
the met eor o lo gical data. Soil samples were taken in 2010 and ana‐ 
lyzed at Agro lab SA in Athens, Greece (Table 3). Wine ana lysis was
done at Am pelooeniki Ltd, a cer ti fied wine lab in Greece, for the 2015
and 2016 vin tages, while the 2017 wine was ana lysed at a local lab in
Yin chuan, Ningxia (Table 4). For the 2016 vin tage that was com mer‐ 
cially dis trib uted, an of fi cial ana lysis by a state lab in Ningxia was per‐ 
formed, as well as a safety test for residues at Agro lab SA.

11
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Fig ure 2: Map of China Dir ect Nor mal Solar Ra di ation.

Table 3: Soil ana lysis.

Test / depth 0-30cm 30-60cm 60-90cm units method

Sand 13.3 11.3 9.3 % Bouy ou cos, 1962

Silt 62 58 58 % Bouy ou cos, 1963

Clay 24.7 30.7 32.7 % Bouy ou cos, 1964

pH 8.3 8.1 8.1 1�2 water

Total CaCO3 15.3 13.17 13.22 % volu met ric

Act ive CaCO3 4.2 3.1 2.8 % Drouineau, 1942

Or ganic mat ter 2.2 1.9 1.6 % wet ox id a tion

El. Con duct iv ity 0.35 mS/cm sat ur a tion water

Mag nesium (Mg) 334 mg/Kg NH4 AoC, pH 7

Ni tro gen (NO3-N) 2.5 mg/Kg 1N KCL

Phos phor ous (P) 2.05 mg/Kg Olsen

Po tassium (K) 154 mg/Kg NH4 AoC, pH 7

Cop per (Cu) 1.07 mg/Kg DTPA

https://preo.u-bourgogne.fr/territoiresduvin/docannexe/image/2037/img-3.jpg
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Zinc (Zn) 0.57 mg/Kg DTPA

Man ganium (Mn) 11.08 mg/Kg DTPA

Iron (Fe) 5.2 mg/Kg DTPA

Boron (B) 0.52 mg/Kg boil ing water

Table 4: Ana lysis of the Pinot Noir wine over three vin tages.

2015 2016 2017

Al co holic strength by volume 12,7 13,3 11,5 % vol

Dens ity 0,9921 0,9909 0,9927 gr/L

Re du cing sub stances 1,8 1,5 1,7 g/L

Volat ile acid ity 0,28 0,32 0,21 g/L Acetic acid

Ti trat able acid ity 6,7 6,2 7,4 g/L Tar taric acid

pH 3,37 3,44 3,31 -

Free Sul phur di ox ide 9 <3 <3 mg/L

Total Sul phur di ox ide 43 10 25 mg/L

Tar taric acid 3,6 3 3 g/L

Malic acid 1,1 1,2 1,9 g/L

Lactic acid <0,3 <0,3 <3 g/L

Col our in tens ity 13,94 10,54 5,76 au

Hue 0,46 0,59 0,49 -

Phenol index 51 40 30 au

Total an tho cy an ins 507 313 277 mg/L

Tan nins 3,9 1,4 1,1 g/L

Vit i cul tural Notes

Plant ing, ir rig a tion, weed con trol

As a field pre par a tion, deep plow ing was not pos sible in the nar row
ter races of the hill side ter rain. An ex cav ator was bought to dig 1m- 
deep trenches along the vine rows and turn over the soil after adding
a mix of sheep ma nure, straw, and in or ganic fer til izer. Ir rig a tion is
not ne ces sary ex cept for new plants, since win ters are very dry and
there is more than suf fi cient rain dur ing spring and sum mer. White
grapes were not tested for two reas ons: the high up front cost of
mak ing a re li able ex ample of a wine trial made in small batches, as
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well as the very low de mand for white wine in China; how ever, it is
quite pos sible that vari et ies like Riesling or Chardon nay could pro‐ 
duce very in ter est ing out comes.

Due to an in fest a tion by moles, a size able num ber of vines died
between 2012-2014. Sim ilar at tacks to neigh bor ing apple orch ards led
to an in ven tion by the loc als of a simple con trap tion fol low ing the
fail ure of all chem ical or mech an ical at tempts to con trol the pest. As
of 2016, a soft iron net (wire thick ness of 1mm at a weav ing di men sion
of 5x5cm) was used to cre ate “bas kets” in ser ted in the vine holes
prior to plant ing the seed lings. There seems to be no signs of mole
at tacks any more.

13

Weed con trol is a ser i ous issue, primar ily be cause of the lack of
mech an iz a tion. The pro hib it ing cost of im port ing a spe cial ized vit i‐ 
cul tural tractor left no choice other than manual treat ment. But
manual con trol is not pos sible dur ing rainy days, even if there is only
a drizzle. In Tianshui the drizzle could last for 2-3 days in a row with
a short break and then start again. This im plies that weeds grow at an
ex po nen tial rate. The prob lem with the soil type of the vine yard is
that silty slopes per mit prac tic ally no trac tion to any rub ber wheel. A
reg u lar tractor made by a Chinese fact ory gets stuck, so the vine yard
dur ing a large period of the grow ing ses sion could only be ac cess ible
by a cater pil lar tractor or a drone. Neither of these two ma chines has
been avail able until now.

14

Can opy Man age ment, crop load, dis ease &
pest con trol

About 44 ce ment poles were used per Mu (roughly 660 per Ha). Each
pole was 2m long as is usual in China. In ret ro spect, they should be a
bit higher. They are eas ily in stalled not too deep without any spe cial
tools, as the silt softens eas ily with water and hardens a lot when dry.
Three wires were used: single line at the first one at a height of 60cm,
and double lines for the second and third ones at 100cm and 160cm
re spect ively. Thin ning of all lat eral shoots was done every spring and
tip ping in the sum mer at a height of around 180cm as per usual
farmer prac tice in the area des pite in struc tions to raise the can opy
height. Dur ing the 2015 vin tage only one bunch per cane was left
after a green har vest shortly after veraison.

15
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The vine yard en joys a breeze mov ing from the West to the East al‐ 
most every day. How ever, it is not enough to mit ig ate the risk of
fungal dis ease. Powdery mil dew, downy mil dew, and botrytis have
proven to be ex tremely dan ger ous, if left un checked. A pro tocol of al‐ 
tern at ing Bor deaux mix, sul fur dust spray, as well as agro chem ic als by
local Chinese in dus tries, as well as the Syn genta sub si di ary in China,
has proven ef fect ive in years without severe pres sure. In years with
light dis ease pres sure like 2015 and 2016, 4-5 ap plic a tions were suf fi‐ 
cient. How ever, in dif fi cult years with er ratic weather pat terns like
2017 and 2018, a weather mon it or ing sta tion with more pre cise and
real- time data alerts, as well as a sys tem of spray ing timely the en tire
vine yard even in wet con di tions (e.g., a cater pil lar tractor with a cabin
or a squad ron of drones) are both re quired. The lack of daily local
mon it or ing and ad vice by a skilled ag ro nom ist/hor ti cul tur al ist
proved fatal for both vin tages in 2017 and 2018. Fur ther more, even if
we had such a timely data input, our manual sys tem, reyling on 4-5
farm ers spray ing by electricity- powered back pack spray ers, would
have proven in suf fi cient any how, as they would re main idle due to the
con di tions of fre quent rain fall.

16

Moles pose a ser i ous threat, but the iron net bas kets pro tect ing the
rootzone ap plied upon plant ing the vine seed lings has proven to be
an ad equate meas ure to con trol them. An en demic in sect that over‐ 
win ters in buds also caused a ser i ous issue dur ing the first years until
iden ti fied and con trolled with timely ap plic a tions of a non- specific
in sect icide. Dam age from other in sects has not been no tice able. Rab‐ 
bits, birds, and bees are present and do nimble ber ries close to har‐ 
vest time, but are in sig ni fic ant threats to pro duc tion. No large mam‐ 
mals are found. No re search on nem at odes was done. Virus in fest a‐ 
tion is present, es pe cially in the vines sourced from Wuwei that came
from cut tings of Mogao vine yards.

17

Wine mak ing notes

The wine mak ing pro tocol was based on Span ish tra di tional meth ods
ad ap ted to the winery con di tions: the lim ited re sources on staff,
water, and elec tri city, as well as the sheer lack of ma chinery. The ex‐ 
per i ence of the wine maker in hand made meth ods in Spain was vital
al low ing us to make a com plete and thor ough pro cessing without any

18
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Image 2: 600 Lt. Clay pots (Fer ment a tion ves sels).

ma chinery and with just a few work ers. The low quant ity of grapes
pro cessed in the first tri als also made this pos sible, so as to make the
wine “nat ur ally”.

After weekly mon it or ing of sugar and acid ity dur ing the sum mer and
set ting the tar get at 22 Brix, the har vest date was fixed. It must be
noted that the har vest date had to be ad jus ted ac cord ing to the un‐ 
pre dict able cli matic con di tions (fre quent shower rains dur ing au‐ 
tumn); once the sunny weather win dows were con firmed, the amount
of grapes for har vest ing was set at 500 kg/day to give enough time to
destem them by hand. Whole- berry grapes were de pos ited in clay
ves sels (600 Lt.) (Image 2). Cold ma cer a tion was per formed for 24
hours adding dry ice every 6 hours to keep the tem per at ure under 6
ºC and oen o lo gical en zymes were added. After that time we let the
tem per at ure raise nat ur ally and added the yeast once tem per at ure
reached 15 ºC. Daily head plunging (pi geage) and mild aer a tion was
con duc ted manu ally as a stand ard pro cess. In tens ive aer a tion was
also made, if needed. The clay ves sels kept the tem per at ure under 26
ºC through out the fer ment a tion without ex ternal help (Graph 1).
Grapes were crushed after the third day of fer ment a tion. The sep ar a‐ 
tion of the wine from the solid pulp was made just under the dens ity
of 1010 to avoid green tan nin ex trac tion. Soft pres sure was ap plied
(no more than 60% of wine was ob tained). Neither fil tra tion nor fin ‐
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Graph 1: Av er age Fer ment a tion/Tem per at ure curve over three years (2015-

2017).

ing was per formed. The winery tem per at ure in win ter time provided
per fect con di tions to get nat ural cla ri fic a tion by tem per at ure alone.
Sul phur was con trolled dur ing all the wine mak ing pro cess.

Res ults & Dis cus sion

Over all weather and vit i cul tural re port
Three pilot- scale vin tages were pro duced at a basic on- site crush ing
fa cil ity. The only one bottled was the 2016 vin tage. We man aged to
bottle about1.200 bottles (Table 5). We sold all of them through an
on line Shanghai- based dis trib utor at a com par able price level with
gen er ally avail able im por ted Pinot Noir. A team of four per sons
worked full- time and part- time for local ad min is tra tion, vine yard
man age ment, and wine mak ing. All pro cessing was al ways based on
min imal in ter ven tions, so the wine can be called “nat ural”. Ex tremely
low levels of sulph ites were added. The name chosen for the brand ing
of the wine was “XiGu”, which could be lib er ally trans lated as “the val‐ 
ley in the light of dawn” (Ap pendix 4). The first vin tage re lease was re‐ 
ceived with great en thu si asm by a com munity of dis cern ing wine
con sumers all over China and men tioned pos it ively by wine press
both loc ally and in ter na tion ally [Sil ver medal in the Ber lin Wine
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Table 5: Har vest yields per year and grape vari ety

Pinot Noir 2015 2016 2017

Grape Pro duc tion (Kg) 1.000 2.100 6.000

Trophy, XiGu 2016 (Ap pendix 5) and pos it ive re ports given among
oth ers by Jan cis Robin son: “Deep, healthy mid gar net. Sweet, pleas ant
nose does not im me di ately com mu nic ate vari etal fla vor but it’s a
nicely bal anced wine without ex cess, even without massive Pinot
char ac ter. A little spice and some ob vi ous oak in flu ence. Not that
long but a good start! There’s a cer tain del ic acy to this wine. Great to
en counter an am bi tious Chinese red that is nor a copy of a Bor‐ 
deaux”]. The wines of each vin tage re flect not only the weather con‐ 
di tions of each year, but primar ily the ef fic acy (or lack thereof) of the
vit i cul tural prac tices. A brief eval u ation of the last six years is as fol‐ 
lows:

2013� no har vest with a 30-year record- high heavy rain dur ing the sum mer
lead ing to ex cess ive weed growth caus ing low sur vival rates or stun ted
growth to a large num ber of vines
2014� no har vest with mod er ately wet sum mer
2015� first har vest in a great year with abund ant sunny days nicely bal anced
between over cast and rainy days lead ing to per fectly healthy and ripe grapes
with over all dry con di tions all the way up to crush
2016� second har vest in a great year sim ilar to 2015, only a bit more wet lead ‐
ing to a slight di lu tion due to ber ries of higher weight. Im prove ments in the
basic winery fa cil ity and the ex per i ence of the pre vi ous har vest con trib uted
to an even bet ter end res ult in the wine
2017� third har vest with an un usu ally dry Au gust giv ing way to a massive out ‐
break of powdery mil dew that took us by sur prise and gave way to a severe
botrytis in fec tion and sour rot dur ing a re l at ively wet Septem ber with ex ‐
cess ive weed growth. An oth er wise great year turned out to be a dis aster, but
also an op por tun ity to test the pro duc tion of spark ling wine, which proved
very en cour aging des pite the lack of suit able pro cessing equip ment
2018� fourth har vest with a very wet spring, when we failed to con trol downy
mil dew due to lack of mech an iz a tion lead ing to a sharp pro duc tion drop and
a strange sub op timal cluster con di tion (nice and healthy ber ries next to dried
up dead ber ries). No crush on site, grapes handed over to a COFCO winery in
Ningxia
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Wine (HL) 6 1.6 6

Dry red wine (bottles) 0 1.200 0

Spark ling rose wine (bottles) 0 0 600

Caber net Sauvignon + Mer lot 2015 2016 2017

Grape Pro duc tion (Kg) 2.400 1.000 0

Wine (HL) 1.6 7 0

Dry red wine (bottles) 0 0 0

Wine maker re port

The Tianshui terroir al lows Pinot Noir to ad vance its grape ripen ing,
as the hours of sun shine are ad equate (Table 1) and the in clin a tion of
our vine yard fa vours the re cep tion of the il lu min a tion (Image 1). The
grapes reach 22-23 Brix, but the acid ity drops very slowly due to hu‐ 
mid ity. Can opy thin ning in late spring and lower leaf re moval in the
sum mer help the mat ur a tion. Neither fer til iz a tion nor ir rig a tion is
needed. Berry size is gen er ally a bit lar ger than usual in other typ ical
areas. Grape skins reach mat ur a tion without prob lems, tan nins are
soft, pulp is fruity, seeds rarely reach the final mat ur a tion stage, but
this is eas ily solved in the wine mak ing pro cess (see wine mak ing pro‐ 
tocol).
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Re gard ing the wine, the hand made pro ced ure, the cold ma cer a tion,
and the early sep ar a tion of the solid pulp al to gether en hance the
deep ruby col our with soft tan nins (darker than in other typ ical cool
areas of Pinot Noir). The fer ment a tion in the clay pots speeds up the
fer ment a tion, while keep ing the tem per at ure low, so the wine re tains
its fruity aromas, es pe cially those of red and black fruit. Both char ac‐ 
ter ist ics sug gest that the wine would im prove after 6-10 months in
oak bar rels without com prom ising on either col our or aroma.
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Op er a tional re port

Vine yard mech an iz a tion is key to un lock ing the po ten tial of Tianshui
as a great wine grape grow ing re gion. The use of ag ri cul tural drones,
as well as ro botic weed mowers has been sug ges ted as an al tern at ive
to a cater pil lar vit i cul tural tractor, which can cur rently be only im‐ 
por ted given the ab sence of an equi val ent, un for tu nately not yet
made by the do mestic Chinese in dustry. Mech an iz a tion is es sen tial to
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X. Du, Atlas of China, Si no Maps Press,
2007.

R.S. Jack son, Wine Science: Prin ciples
and Ap pli ca tions, 2014, Re trie ved from

con trolling both weeds and fungal dis ease, which are the two major
threats to suc cess ful wine grape grow ing in Tianshui. Once mech an‐ 
ized, pro duc tion can scale up, as well as be come ef fi cient thanks to
pre cise and timely in ter ven tion. In ex tremely wet years, which could
come roughly once or twice every dec ade, ripen ing will be more dif fi‐ 
cult, and the op tion of di vert ing some of the grapes to spark ling wine
pro duc tion could be an op tion to con sider.

Con clu sion
The res ults of the four grow ing sea sons sug gest that the ori ginal hy‐ 
po thesis about the suit ab il ity of Tianshui as a wine grape grow ing re‐ 
gion is reas on able. In par tic u lar, there are strong in dic a tions that the
ad apt a tion of Pinot Noir is ex cel lent, while Tianshui seems to be un‐ 
suit able for Caber net Sauvignon, Caber net Franc, and Mer lot. The
fail ure of the last two vin tages to rep lic ate the out put of the first two
vin tages is at trib ut able to poor vit i cul tural prac tices due to op er a‐ 
tional is sues, most not ably the lack of ad ap ted mech an iz a tion and
pre ci sion ag ri cul ture. These is sues are ad dress able and can be over‐ 
come with ad di tional fin an cial re sources and com pet ent local man‐ 
age ment.
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Sig ni fic ant pro gress is ex pec ted in the com ing years in Tianshui,
which will hope fully wit ness more in vest ments also by new comers in
the area, as well as more sup port from the local and cent ral gov ern‐ 
ments for sus tain able de vel op ment through this com pet it ive ad vant‐ 
age of its unique terroir. The wine made at the M. Boutari pilot vine‐ 
yard in Tianshui in cor por ates fea tures of Pinot Noir’s from both the
“New” and the “Old” world. This two fold char ac ter istic of the XiGu
Tianshui Pinot Noir could even tu ally on the one hand place it on the
world wine map as a prom ising new wine re gion for Pinot Noir for
this unique “best- of-both-worlds” fea ture, and on the other hand
show case it as an ex ample of a pi on eer ing, if not the best, Pinot Noir
from China.

25
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Ap pen dice 1: Un earth ing bur ied vines dur ing spring time in a XiBei vine yard.

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1a: Total pre cip it a tion

Pre cip it a tion (total in mm)

Month 2005 2006 2007 2008 2009 2010 Av er age

Janu ary 1,2 0,9 0,2 9,8 0,3 0,0 2,1

Feb ru ary 7,9 7,6 4,3 9,1 9,1 3,4 6,9

March 16,7 25,4 13,7 10,6 16,3 28,9 18,6

April 15,3 36,8 16,6 18,4 28,0 25,8 23,5

http://priede.bf.lu.lv/grozs/Au gu Fi zio‐ 
lo gi jas/Augu_re sur su_bio lo gi ja/gra‐ 
ma tas/Wine Science.pdf

T. Mar tin son, A. Lakso, & T. Bates, Bud
Fruit ful ness and Yield, 2019. Re trie ved
from https://gra pe sand wine.cals.cor‐ 
nell.edu/news let ters/appellation- 
cornell/2012- newsletters/issue- 
10/bud- fruitfulness-and-yield/

V. Pagay & L. Cheng, "Va ria bi li ty in
Berry Ma tu ra tion of Concord and Ca‐ 
ber net franc in a Cool Cli mate", Ame ri‐ 

can Jour nal of En olo gy and Vi ti cul ture,
61(1), 2010, p. 61–67.

J. Wang, S. Yang, C. Jiang, Y. Zhang, &
P.D. Lund, "Sta tus and fu ture stra te gies
for Concen tra ting Solar Power in
China", Ener gy Science & En gi nee ring,
5(2), 2017, p. 100–109.
https://doi.org/10.1002/ese3.154
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May 67,9 99,3 46,0 23,8 75,5 40,5 58,8

June 85,5 44,1 68,6 117,8 32,2 34,6 63,8

July 213,8 82,2 154,5 47,4 90,7 117,7

Au gust 78,4 140,6 125,3 46,1 94,7 97,0

Septem ber 76,4 77,0 73,3 108,7 28,2 72,7

Oc to ber 50,4 25,3 84,5 53,3 23,4 47,4

Novem ber 2,2 4,7 3,0 10,9 25,1 9,2

Decem ber 0,0 3,2 4,8 0,0 3,6 2,3

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1b: Daily av er age hours

of sun shine

Sun shine Hours

Month 2005 2006 2007 2008 2009 2010 Av er age

Janu ary 3,9 4,6 4,5 2,6 4,8 4,5 4,2

Feb ru ary 3,9 3,6 5,3 4,9 3,6 5,6 4,5

March 6,3 7,2 5,2 6,0 5,2 5,5 5,9

April 8,3 7,8 7,3 6,6 5,7 6,3 7,0

May 7,0 8,2 8,0 8,5 5,4 5,7 7,1

June 8,0 7,3 6,4 7,0 7,3 6,3 7,0

July 6,4 7,5 5,9 6,8 5,9 6,5

Au gust 4,1 5,3 5,6 5,6 4,8 5,1

Septem ber 4,3 4,0 4,3 3,7 3,2 3,9

Oc to ber 3,4 4,6 2,7 4,0 4,5 3,9

Novem ber 4,8 5,1 5,2 3,9 4,0 4,6

Decem ber 5,5 3,4 3,2 5,6 4,9 4,5

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1c: Daily av er age sun- 

shine % dur ing day time

Sun shine Per cent age

Month 2005 2006 2007 2008 2009 2010 Av er age

Janu ary 38,8% 45,9% 45,1% 26,3% 47,9% 44,9% 41,5%

Feb ru ary 35,3% 33,5% 49,2% 45,2% 33,5% 51,6% 41,4%

March 53,4% 60,2% 43,0% 50,0% 43,2% 45,6% 49,2%

April 63,5% 60,2% 56,3% 50,5% 43,7% 48,7% 53,8%

May 50,6% 59,0% 57,6% 61,0% 38,7% 41,1% 51,3%

June 55,5% 50,8% 44,8% 48,7% 50,5% 43,5% 48,9%
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July 44,8% 53,3% 41,7% 47,6% 41,2% 45,7%

Au gust 30,7% 39,4% 41,9% 41,5% 35,5% 37,8%

Septem ber 34,2% 32,1% 34,2% 29,3% 26,1% 31,2%

Oc to ber 30,1% 41,1% 24,7% 35,8% 40,0% 34,3%

Novem ber 46,1% 48,5% 50,1% 37,5% 38,7% 44,2%

Decem ber 56,3% 34,9% 32,6% 56,5% 49,6% 46,0%

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1d: Daily av er age mean

tem per at ure

Tem per at ure Mean Av er age (De grees Celsius)

Month 2005 2006 2007 2008 2009 2010 Av er age

Janu ary -1,7 -0,8 -2,1 -3,9 -1,9 -0,3 -1,8

Feb ru ary 0,9 2,1 4,5 -1,5 4,8 3,1 2,3

March 7,2 8,1 7,6 9,1 7,9 7,5 7,9

April 14,4 13,6 13,2 13,5 14,5 11,8 13,5

May 18,2 17,7 19,9 19,0 16,6 18,2 18,3

June 22,1 21,7 21,0 21,3 22,2 21,0 21,5

July 22,5 25,1 22,0 22,8 23,5 23,2

Au gust 20,3 23,3 22,5 21,8 20,9 21,8

Septem ber 18,2 16,0 16,0 17,1 17,3 16,9

Oc to ber 10,3 13,3 10,2 12,1 12,3 11,6

Novem ber 6,0 6,2 5,7 4,7 2,2 5,0

Decem ber -2,8 -0,7 0,4 -0,9 -1,0 -1,0

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1 : Daily av er age max- 

imum

Tem per at ure MAX (av er age of daily max im ums, De grees Celsius)

2005 2006 2007 2008 2009 2010 Av er age

Janu ary 4,0 5,4 5,1 0,7 5,8 7,5 4,7

Feb ru ary 6,0 7,6 12,9 5,0 10,5 10,0 8,7

March 14,7 16,1 13,8 17,3 15,2 14,9 15,3

April 22,7 22,5 21,1 21,2 21,3 18,8 21,3

May 25,0 25,7 28,5 27,3 23,0 24,8 25,7

June 29,6 29,3 27,7 28,8 29,4 27,2 28,7

July 27,7 31,3 28,4 29,4 29,6 29,3

Au gust 25,1 28,8 28,3 28,5 26,7 27,5

e 
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Septem ber 23,3 21,2 21,9 22,7 22,2 22,3

Oc to ber 16,1 20,0 15,4 18,5 18,7 17,7

Novem ber 12,6 13,5 13,4 11,0 9,0 11,9

Decem ber 4,8 5,9 5,8 7,4 5,8 5,9

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1f: Daily av er age min- 

imum tem per at ure

Tem per at ure MIN (av er age of daily min im ums, De grees Celsius)

Month 2005 2006 2007 2008 2009 2010 Av er age

Janu ary -6,0 -5,4 -7,4 -7,3 -7,4 -5,8 -6,6

Feb ru ary -2,9 -1,8 -1,3 -6,4 0,6 -2,2 -2,3

March 1,3 2,0 2,7 2,9 2,3 2,1 2,2

April 6,3 6,0 6,6 6,8 8,5 5,4 6,6

May 11,9 11,0 11,9 11,1 11,5 12,7 11,7

June 15,5 15,1 15,1 15,2 15,2 15,5 15,3

July 17,9 19,8 17,5 17,4 18,3 18,2

Au gust 16,4 18,7 17,9 16,6 16,7 17,3

Septem ber 14,1 12,2 11,8 13,1 13,5 13,0

Oc to ber 5,8 8,9 6,5 7,5 8,1 7,4

Novem ber 1,0 1,2 0,0 0,4 -2,4 0,0

Decem ber -8,4 -5,1 -3,6 -6,5 -5,9 -5,9

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1g: Ab so lute max imum

tem per at ure

Tem per at ure MAX (Ab so lute Max, De grees Celsius)

Month 2005 2006 2007 2008 2009 2010 MAX

Janu ary 8,9 12,5 14,1 10,8 14,7 12,8 14,7

Feb ru ary 14,5 14,7 20,0 15,8 18,3 21,4 21,4

March 22,9 27,0 29,9 23,5 26,2 28,6 29,9

April 30,4 32,1 29,1 31,7 29,2 28,0 32,1

May 30,2 32,9 33,2 33,2 29,5 32,7 33,2

June 35,0 36,3 34,1 34,9 34,8 34,6 36,3

July 33,7 34,9 33,4 34,2 35,1 35,1

Au gust 31,6 35,0 33,7 33,3 32,7 35,0

Septem ber 30,4 26,5 28,8 30,3 27,5 30,4

Oc to ber 21,3 25,4 21,6 26,1 26,6 26,6
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Novem ber 19,5 21,6 19,9 20,0 20,6 21,6

Decem ber 10,9 10,5 12,8 14,0 11,5 14,0

Ap pendix 2 - De tailed weather data 2005-2010 - Table 1h: Ab so lute min imum

tem per at ure

Tem per at ure MIN (Ab so lute Min, De grees Celsius)

Month 2005 2006 2007 2008 2009 2010 MIN

Janu ary -8,8 -7,4 -6,0 -10,6 -6,8 -4,1 -10,6

Feb ru ary -4,1 -2,6 -2,5 -7,5 1,5 -3,3 -7,5

March 0,8 -1,0 0,5 4,1 1,9 -2,8 -2,8

April 6,1 3,2 6,5 7,7 8,2 2,9 2,9

May 14,2 11,6 16,0 13,8 12,0 12,8 11,6

June 17,3 15,9 16,1 16,6 17,7 14,4 14,4

July 18,5 19,8 18,7 18,9 21,1 18,5

Au gust 15,3 18,1 19,4 17,1 16,0 15,3

Septem ber 14,4 12,9 10,6 10,2 13,9 10,2

Oc to ber 4,1 7,6 6,6 6,6 8,8 4,1

Novem ber -0,9 1,0 1,2 -2,0 -6,5 -6,5

Decem ber -6,9 -4,6 -4,4 -5,2 -6,7 -6,9



Discovering the optimal terroir for pinot noir in China. The case of Tianshui

Licence CC BY 4.0

Ap pen dice 3: Gilt sil ver plate from Jingy uan (Gansu, China), fea tur ing Di onysos

on a leo pard within a vine yard bor der. 1 /2  cent. AD.st nd
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Ap pen dice 4: Product pack aging and the label of the first vin tage re lease.
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Ap pen dice 5: Sil ver medal in the Ber lin Wine Trophy, XiGu 2016.
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English
The ex per i ence of the pi on eer ing vine yard ven ture of M. Boutari & Co Ltd in
Gansu Province is presen ted as sup port ing evid ence to our thesis that
Tianshui could be con sidered as an op timal place to grow Pinot Noir in
China. The ori ginal in vest ment was based on the idea that Tianshui has an
un typ ic ally tem per ate mac ro cli mate ex tremely rarely en countered in China
that could be con du cive to high- quality wine mak ing. Com par at ive re search
on the weather con di tions of Chinese wine re gions was con duc ted; fur ther‐ 
more, the ac tual vine yard mi cro cli mate was stud ied based on daily met eor‐ 
o lo gical data. Ad di tional “terroir” para met ers (the loess soil, dis ease, weed &
pest con trol, human & so cial con sid er a tions), as well as grapev ine sourcing
and vari etal ad apt a tion, were as sessed since the pro ject onset in 2008. Wine
was made and eval u ated dur ing three pilot vin tages from 2015-2017 with the
first vin tage re lease made in 2018. The res ults them selves, as well as the
mar ket ac cept ance of the wine pro duced, sug gest that our ori ginal hy po‐ 
thesis was cor rect. This work in tends to draw more at ten tion to fur ther de‐
velop the status of Tianshui as a prom ising new ap pel la tion for Pinot Noir in
the wine world.

Français
L'ex pé rience du vi gnoble pion nier de M. Bou ta ri & Co Ltd dans la pro vince
de Gansu est pré sen tée comme une preuve à l'ap pui de notre thèse selon
la quelle Tian shui pour rait être consi dé ré comme un en droit op ti mal pour la
culture du Pinot Noir en Chine. L'in ves tis se ment ini tial était basé sur l'idée
que Tian shui pos sède un ma cro cli mat tem pé ré aty pique que l'on ren contre
très ra re ment en Chine et qui pour rait être pro pice à une vi ni fi ca tion de
haute qua li té. Des re cherches com pa ra tives sur les condi tions cli ma tiques
des ré gions vi ti coles chi noises ont été me nées ; en outre, le mi cro cli mat
réel du vi gnoble a été étu dié sur la base de don nées mé téo ro lo giques quo ti‐ 
diennes. D'autres pa ra mètres du "ter roir" (le sol de lœss, les ma la dies, la
lutte contre les mau vaises herbes et les ra va geurs, les consi dé ra tions hu‐ 
maines et so ciales), ainsi que l'ap pro vi sion ne ment en rai sins et l'adap ta tion
des cé pages, ont été éva lués de puis le début du pro jet en 2008. Des vins ont
été éla bo rés et éva lués au cours de trois mil lé simes pi lotes de 2015 à 2017, le
pre mier mil lé sime ayant été ex pé diés en 2018. Les ré sul tats eux- mêmes,
ainsi que l'ac cep ta tion par le mar ché du vin pro duit, sug gèrent que notre
hy po thèse de dé part était cor recte. Ce tra vail a l'in ten tion d'at ti rer l’at ten‐ 
tion pour dé ve lop per da van tage le sta tut de Tian shui en tant que nou velle
ap pel la tion pro met teuse pour le Pinot Noir dans le monde du vin.
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