Ripe pea, good quality (Hanns Kirchmeir)

Introduction of Crop Rotation (M'ypx)

TO/ZLOPXOW/TIONT

In the municipality of Dedoplistskaro, Georgia, 100 ha of land have been cultivated
with peas on approx. 25 fields (each 1-10 ha in size). The introduction of peas as an
alternative crop that is now used in rotation with wheat, helps to increase soil fertility
sustainable and ecologically.

Dedoplistskaro is located in the Shiraki Plain, in eastern Georgia, and consists of steppes,
where grain croES are cultivated and livestock is grazed in the winter. The steppic soils are
dominated by Chernozems and Kastanozems, the climate is warm and temperate and the
small-scale land (2-5 ha) is in individual ownership. The labour including plowing, seeding and
harvesting is fully mechanised, the machines are mainly borrowed from agricultural
machinery cooperatives and less often from private machinery suppliers. For the inhabitants
of Dedoplistskaro municipality, agriculturalc!:)roduction is an important source of income. 74%
of the Georgian wheat production is located in the Kakheti region. Shiraki valley has a great

share of this. The area of wheat production in Dedoplistskaro is 13,693 ha (Census 2014). 7 e
Securing the Iproductivity of arable land and stopping degradation due to the loss of soil e s
fertility is of local and national importance. The introduction of pea as an alternative crop, :

which can be used in rotation with wheat or other crops, should help to increase soil fertility )
in a sustainable and ecologically viable way. Pea is a plant from the legume plant family. The Bavipwiun: Dedoplistskaro, Kakheti, Mypx
root system of Pea can thus fix nitrogen from air by symbiotic bacteria. This helps to increase
the C/N ratio in the soil leading to higher decay rates of organic carbon (e.g. from straw
residuals) and higher fertility of soils. Most farmers sowed on 23 and 24 March 2018 - some
until 29 March 2018. Later sowing led to lower yields.

AVYH WVHXWAr3HA XamparacaH TexHoorv
H3BTPYYJ/IC3H raspbiH T00: 10-100 6anpwnng

COHrocoH 6aiipLunyyAbliH rasapsyviH
xon6ont

e 46.2781, 41.4061
46.29603, 41.42276
46.4416, 41.35959
46.29423, 41.42233
46.37109, 41.46936
46.27897, 41.40579
46.49551, 41.30454
46.43313, 41.39906
46.1315, 41.44715
46.1315, 41.44715
46.0543, 41.45946
46.05438, 41.46486
45.906, 41.53242
46.06098, 41.4657
45.88604, 41.49798
45.90224, 41.52866
45.92089, 41.50322
46.23908, 41.38574
46.27668, 41.40691
46.10803, 41.41572
46.22579, 41.42317
46.26676, 41.40896
46.27257, 41.40892
45.47645, 41.43503
46.12216, 41.43767
46.13002, 41.44162

TexXHOIOrNiAH TapXanT: rasap A33p XUr4
TapxcaH (1.0 km?)
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Tycraii xamraanantTav rasap HyTarT?: Yryii

X3pamKUNTUAH orHoo: 2018

HyTarwyynnbeiH Tepen
[asap awmrnaryblH caHaayvunraap
Ynamxnant cUcTeMUAH X3¢ar (> 50 xwn)
Typwmnt/cypanraaHsl yp AyH

[l TaaHbl Tecen/xeTenbepuinH
LIMXUI3ITIAM3P

Field with ripe pea, good quality (Hanns Kirchmeir) Bad quality pea field; still not ripe and high abundance of weeds
(Hanns Kirchmeir)

TEXHONOTMWNH AHITA

YHACH 30pwnro lasap awwvrnant
[l YANAB3PNINWIAr calxpyynax Har rasp HyTMAH XIMX33HZ X3P3MKMX XONUMOT rasap atumrnant: Yryi

[{l raspbiH AOPOATALIT Byypyynax, COPruinox, HOXeH CIPrasx . .
3KOCUCTEMUIAT Xamraanax TapranaHruiiH Tan6ain

CaB ra3pbir xamraanax (ycHbl 3x/ rofiblH ajar) - 6ycaz TeXHONOrUTOoM g ® HarHact yp Tapwva: yp Tapva - ynaaHu6yy,qa|7| (3pT
XOCIyynax ypraublH), 6yypuarT ypraman - BaHayi, buckwheat

6UONOTVIAH TePen 3yNANIAr xaMraanax / caxpyynax Kung ypraman yprax yavp/eiH Too: 1
raMLWIMiH 3PCANVIAT 6yypyynax CoenxNeH Tapuanant XUiAraasr yy? Yryi
YYP aMbCrafiblH eepunenT/ sKCTpumM 6aingan 6010H TyYHUIA TapuMnbIr 33/K13H Tapuanaar yy? Tuim

Heneenens AacaH 30XMLOX

YYP aMbCrasblH 6epynent, TYYHUIA yp Heneer 6aracrax
[fl yp awwmrran 3anitH 3acrniid Heneer 6un 601rox

HUIArMZ, Y3YYA3X VP Heneer 6uii 6o1rox

YcaH xaHramx

[l baviranwiH ycanraaTari
baliranuiin/ycanraaTai apra XocosicoH
6ypaH ycanraatan

Fa3pbIH OPOMTONTON X01600TON 30pUNTO JlopoiiTonbiH Tepen

[{l raspsiH AOPOTAOOC ypbAUMIAH CIPIUIAN3X \__ XOPCHUIA XUMWIAH gopoiiTon - Cn: Ypxu Wwium 6a sasmar

[l laspbi AopoiATabIr Gyypyynax . - 6yypax (3N3rANUIAH LanTraaHryii)
XyUTaii JOPOITCOH ra3pbir HEXeH C3prasx/ calibkpyynax

raspbiH JOPOWUTONZ AAcCaH 30XMULIOX
xon6orgonryi

?Q‘

I'T™M 6ynar MM apra xamx>33

o 33/KN3X TOFTONLOO (TapUMan 33/1X13H Tapranax, ypuHLNax, ArpPOHOMMIAH apra Xampka3 - A2: OpraHuK H3rA3// XepcHiii
OHXOOH Tapranax) % YPXUA WM

TEXHVIKWIH 3YPAT

TexXHUKWIAH Y3YYN3INTYYA
Proposed rotation schema for wheat, pea and buckwheat Wheat Pea Wheat Wheat | Buckwheat ["Wheat Wheat Pea Wheat

1. year 2.year 3.year 4. year 5.year 6. year 7.year 8. year 9. year

Author: Hanns Kirchmeir

BN BONTOX BA APYUJIAX: YIATT AXXUNNIATAA, MATEPVA BA 3APAAN

Matepwan, 3apA/ibliH TOOL0O 3apaang Heneenex XaMriiH Yyxan Xy4uH 3ynnc
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e TOOLOO/ICOH 3apANyysa: TeXHOMOMMIH HIMK TYC BYp (XamMx33 6a

Tan6aH Hank: 100 ha)

e 3apzan TooLOX0Z aluurnacaH BanioTt: AM.gonnap
e BantoTblH xaHW (am.gon): 1 am.Aon = TOA0PXOMryii
e Har eApuiH aXXunyHbl XeA6Mep XeNCHUN AyHAax: 20

X3pamKyy/K 3XN13X34 LWaapAanaratan yin axuniaraa
1. Selection of farmers and fields according to the selection schema and signed subsidy contracts to all farmers (Xyrauaa / gastamx: Until

January 2018)

It was a challenge to organised the high amount of pea-seeds, as
they are not commonly available in the region.

2. Scientific assessment of soil fertility before seeding (Xyrauaa / gaBtamx: October 2017-Novembver 2018)
3. Seeding, maintaining and harvesting (Xyrauaa / gastamx: March-October 2018)
4. Scientific assessment of soil fertility before seeding (Xyrauaa / gasTamx: October 2018)

Buii 6onroxop Waapaaraax matepman 6a sapgan (per 100 ha)

3apgan HwuiAT gyHrasc
3apAsibiH H3p, Tepen X3MpKMX HIPK |  Too XamvpKa3 H?Xﬁ:ﬁm"; Gypuiin :plierr- ammrnarLa:; E
(Am.gonnap) TesIceH %
Xeaenwviep 3pxsAT
plowing ha 100.0 35.71 3571.0 40.0
harrowing ha 100.0 14.29 1429.0 40.0
seeding ha 100.0 8.93 893.0 40.0
harvesting ha 100.0 35.71 3571.0 40.0
Tapvman matepuvan
pea-seeds (250kg) |ha | 100.0 | 133.93 13393.0 40.0
Boppoo 6a 6uouupg,
herbicide (11) |ha | 100.0 | 536 536.0 40.0
TexHonorv 6uii 601rox HAWT YH3 epTer 23'393.0
TexHoa0rv 61t 60/1roxX HAUT YH3 epTer, am.40/11ap 23'393.0

Apuunraa, ypcran yiin axunnaraa

n.a.

BANTANTMINH HBXLen

Xunuiin ayHaax xyp TyHaac
<250 mm
251-500 mm

[l 501-750 mm
751-1,000 mm
1,001-1,500 mm
1,501-2,000 mm
2,001-3,000 mm
3,001-4,000 mm
> 4,000 mm

Hanyy

[l xaBTraw (0-2 %)
6ara 33par Hanyy (3-5 %)
AYHZA 33par Hanyy (6-10 %)
x3Bruin (11-15 %)
Hanyy (16-30 %)
nx Hanyy (31-60 %)
3ry, Hanyy (>60 %)

XepcHuiA 3y3aaH
Maw HUMMRH (0-20 cm)
HUMMH (21-50 cm)

[l AyHa 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
MaLl 3y3aaH (>120 cm)

FYHWIA yCHBI TYBLUWH
ragapraac
<5M™m

[ 5-50m
>50M™m

Wocat SLM Technologies

Arpo-yyp ambcranbiH 6yc
Yuimrnar
ynirnar

[l xarac xyypati
Xyypam

FagaprbiH xan63p
[l Tarw eHzepner/ Tan
Hypyy
YYSIbIH 3HMP
[l0B TO/NTOA
630
XeHA W

XepcHuii 6yTaL, (BHreH xepc)
6YAYYH/ X6HreH (31c3pXxar)
AyHAaX (31C3HLPP,
LwaspaHuap)

[l HapwiH /xyHg (Wwasapnar)

FapgaprbiH YCHbI XYPT33MX
XaHrantTan
caviH
AYHA 33p3r

[l XxaHranTryii/ 6anxryi

Yyp aMbCranbiH Y3yyA3ATYYA

KnAninH HUANG3p Xyp TyHAAc MM: 697.0

The driest month is January, with 25 mm of rainfall. The greatest
amount of precipitation occurs in June, with an average of 108 mm.
The difference in precipitation between the driest month and the

wettest month is 83 mm.

Llar yypbliH cTaHuplH H3p: Dedoplistskaro Met. Station

The climate is warm and temperate in Dedoplistskaro. The average
annual temperature in Dedoplistskaro is 11.3 °C. The warmest
month of the year is July, with an average temperature of 22.7 °C.
The lowest average temperatures in the year occur in January, when

itis around 0.1 °C.

ﬂ,aﬂaf/’IH TYBLUHO6C A33LUXN

eHAep
0-100 a.1.4. m.

[l 101-500 a.7.4. m.
501-1,000 a.7.4 M.
1,001-1,500 4.7.4 M.
1,501-2,000 A4.1.4 M.
2,001-2,500 g.7.4. M.
2,501-3,000 g.7.4. M.
3,001-4,000 4.7.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac

poou > 20 cm)
6YAYYH/ X6HreH (31c3pXxar)
AyHAaX (31C3HLBP,
LwaspaHuap)

[l HapwiiH /xyHA (Lasapnar)

YcHbI YaHap
(6onoBcpyynaaryii)
CalH YaHapblH YHAHbI yC
[l Myy YaHapblH YHAHbI YC
(U3B3PLUYYI3X
LWaapanararai)

Introduction of Crop Rotation

TexHONOrWIAr HIBTPYYNICIH
TYArp Hexuen
XOTrop Hexuen

[l xamaapanryi

©OHreH XepcHUIA AN3MaruniiH
X3MX33
Wl vx (>3 %)

AyHa (1-3 %)

bara (<1 %)

YCHbI AaBOKUNTBIH
TYBLUVHWIAT OPYHbI acyygan
raX Toougor yy?

Tniam

Ml Yrya
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36BX6H rasap tapvianaHrminH YepuiiH faBTamx
3opuynantaap awmrnax Tuiim

(ycanraa) W Yryi
awmrnax 601oMxryi

YcHbI HaHap ra3Xx: raspbiH 4JO0OpXU
yc

3yAnuviiH onoH SH3 6angan AMbApPax OpYHbI OJI0H SIH3

nx 6aiigan
AYHA 33p3r x
[l bara AYHA 33p3r
[l bara

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWNONT

3ax 333/1UH Ynr xaHgnara OpnorbiH 6ycag 3x yycBap YumH33131 6aiaNbiH TYBLUUH MexaHuK>KyynanTblH TYBLUVH
amb 3yyx apra xan63puiiH il Hw#t opnorbiH 10 %-mac H3H A4yy rap axwun
(eepuiiree xaHrax) goouw [ fayy epAuiiH xecer

[il xonumor (ambxupraa 6a HuiAT opnoreiH 10-50 % AyHAAX [l MexaHuKKcaH / MoTopTOl
XyAanjaaHs) HuiAT opnorbiH 50 %-vac g33Lw UMH33M13T
XyAanjaa HarimaaHbl/ 3ax Mall YNH3313T
393/1UIAH

CyypVIH 3CB3N HYYAJWIAH XyBb XYH 3CB3aN 6YyAryys Xymc Hac
[l Cyypbwman [l XyBb XyH / epx SM3IT3N XYYX34,
Xarac-HyyA3nuiH 6YN3r / ONOH HUATUIAH [l 3parTain 3anyyc
HyyasnuiiH XOpLIoOo [l AayHA Hac
aXuNTaH (KOMNaHw, 3acrminH axvmar Hac
rasap)
©pXUIAH 30puynanTtaap Xamx33 la3ap emunen lasap awwmrnax apx
awrnax raspbiH Tan6ari [l 6ara-xamx3a3Hui TOPUIAH HI3NTTIM XYPTIX (30XMOH
<0.5ra AYHA-X3MXK33HUT KOMMaHW 6ariryynantryi)
0.5-1 ra TOM-X3MX33HUIA H3MANWIAH/ TOCTOH H3MANINAH X3163p33p (30XMOH
12 ra 6ynar 6aviryynantran)
[ 25ra [l XyBb XYH, emuniiH TYP33CUIAH X3163p33p
515 ra r3pUNAr3ryi [l XyBb XYH
15-50 ra [l XyBb XYH, OMUMiiH
S0100 14 F3pUMNr33TIN Yc almrnax spx
100-500 ra m H33N1TT3 XyPT3X (30xr0oH
500-1,000 ra Gairyynanryi)
’ H3AINIAH X3163P33P (30XMOH
1?800(1)8&00 ra 6aviryynantrai)
’ TYP33CUIH Xa163p33p
XyBb XYH

[ap 6yTaL, YANUNATIIHUA XYPTIIMIXK

3pYYA MIHA sayy 7 [ caitn
TeXHVK 3eB/ieree aayy |7 1 cain
X6L,6/IMeP 3PX/I3NT (KULL3 Hb, XAA- 7 .

aac eep) aayy CanH
3aX 333/ aayy ¥ caiiH
IPUNM XYUHUI XaHramx aayy -7 [ caiin
3aM T33B3p aayy |7 1 canin
ycaH xaHramx 6a apuyTtran sayy Y 10 cain
CaHXYYTMIAH YANYMATI3 apyy ¥ caii

HBJ166

HwWiAiram-3 4niiH 3acruniii yp Henee
Yp TapuaHsbl yprad,

The average yield of peas 3 t/ha, 98 t pea yield was taken
from the pilot plots. Some of the farmers will sow the peas
in other plots to improve soil fertility on another land under
their ownership. Buckwheat was sown only on 2 plots, 450
kg at all. The farmers who had opted for the concept of
starting the crop rotation with buckwheat cultivated the
green mass in the soil to improve their fertility. The harvest
of peas/buckwheat was very variable between the different
farmers depending on their timing of measures: 1. The
farmers who could not use the possibility to seed the crops
in March - 1 farmer, because of rainy weathers afterwards,
seeded pea later, in the middle of April. This farmer could
not get yield from the plot. The others (2-3 farmers) who
could not harrow the soil after seeding (as we
recommended to harrow), they got the small yield.

byypcaH 4 H3M3rACIH
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Hwiiram-coénbiH yp Henee
3KONOMMIAH Yp Henee

33prangss Tanbanig nnpax Henee

OPTOr BA ALUTNWH LUMHXWNTID

Buii 6onrox 3apAanTaii xapbLyynaxaz 0/1CoH aur
BornHo xyraliaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aligan P P
YpT xyrauaaHz 3praH Tenergex

p,, yra A 3P A Mall ceper v Mall 3epar
6arigan

Ypcran 3apgantaii xapbLyynaxaz 0/1CoH aur
BornHo xyralaaHz 3praH Tenergex

o matLu ceper v Malll 3epar
Gaiiaan P P
YPT XyrauaaHg 3praH Tenergex

p\, yray A 3P A maLu ceper v matu separ
6arigan

Maintenance costs were not applied.

YYP AMbCIAJ1bIH ©66PY16J1T

HYTATLIYYNNAX BA JACAH 30XNLIOX

TyxaiiH HyTar A3BcrapT TeXHOMOriAr HIBTPYYJ/ICIH rasap TexHONOrnir HIBTPYY/ICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar
almrnarygbliH XyBb ypamLiyynan aBanrymrasp TeXHONOTUIAT X3P3MKYYACIH 637
XULW33/ TypLUnAT [l 0-10%
[ 1-10% 11-50%
11-50% 51-90%
> 50% 91-100%

TexHonorm Hb eepuneraex 6y Hexuen 6aigans gacaH
30XNUOXbIH Tyna eepyneraceH YY?
Tuiim
[l Yryn
SIMap eepuUnenTeHs amsar B3?
YYP ambCrasblH eepunenT/ sKCTPUM y33raaN
3aX 333/1MAH eepynent

aXUN XezeMep 3pX13X 6010MXK (K.Hb LUNIKNX X6A4681reeHNN
ynmaac)

AYTHINT, CYPTAMX

[JaByy Tan: rasap awumrnaryuiiH 6ognoop Cyn Tan/ pytargan / 3pca3n: rasap awmrnardumiii

e The project gave farmers the opportunity to try the new crops 60a/100pAaBaH Tyynax 60/10MXyYyA
(peas and buckwheat) for the community of Dedoplistsakro, as e Some farmers (2-3) sow the pea later than others. They did not get
they only sow wheat and barley over the years. They had the a good yield because of the sowing in April. The reason for the
opportunity to get advice on how to sow peas and buckwheat and delay was 1. rainy weather; 2. lack of machinery. Timely
how to improve the soil fertility of their land. They invested harvesting was also the problem because of the lack of machinery,
through ploughing, harrowing and maintenance, as well as by since Dedoplistskaro is called the barn of wheat and there are not
taking over the yields. They were also interested in maintaining enough machines in the community. The problem of the
the yield from the proposed crops, using this seed for further plots realization of peas and buckwheat was also the problem because
next year and passing on the knowledge to other farmers. Some of the lack of companies for peas and buckwheat not only in the
farmers sold harvested peas as forage, some gifted others for the municipality but throughout the country. The farmers asked for a
same purposes to improve soil fertility. support for the municipality in the development of such

e The farmers, who sow the peas in time and cultivate them with enterprises to process the mentioned crops for realization.
appropriate agrotechnical measures, harvested 3.5-4t/ha. The e Ofthe 3 schemes proposed, 19 farmers choose the first scheme to
profit was 12 250 - 14 000 GEL/ha. The yield rate was as follows: sow the peas in the first year. The second scheme was not chosen
3.5.5 t/ha yield - 4.8 yield rate; 4 t/ha - 5.5 yield rate. at all. The 3rd scheme to start crop rotation in the 1st year with

e The expected yield of barley per hectare in the years following buckwheat was chosen by 2 farmers. A farmer ploughs the yield of
pea sowing will be 7-9 tonnes. Income ratios - 9.6 for 7 t/ha yield; buckwheat as a green mass in the soil and improves the fertility of
12.4 for 9 t/ha yield. The expert calculated the expected yield on the soil. Another harvested and prepared 120 hay presses. The
the basis of yield data from the davit Nateladze area in farmers improved the soil, but the expenses were at 1 ha / 2 645
Dedoplistskaro, where peas were sown in 2017 and then 5.5 t GEL, 1 press / 7 GEL, the income ratio 0,31. The sowing of
barley/ha instead of 1.5 t barley/ha (in previous years before peas buckwheat to prepare the press is ineffective to benefit from the
were sown) was harvested. harvest. The farmers who opted for the third scheme (start of
As part of the pilot project, 23,750 kg of peas were sown on 92 ha croprotation with buckwheat) were geared towards improving soil
in Dedoplistskaro in 2018. 98 t of peas were harvested in mid-July fertility, but most farmers prefer to do the rotation in order to
in the municipality of Dedoplistskaro. benefit from the yield.
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[JaByy Tan: aMx3Trary sce3n 6ycag M3/33/1371 6rceH XyMyycuiiH  Cyn Tan/ gytaraan / 3pca3n: 3MX3Trard acean 6ycag M3A33/13.

6oa100p ©rceH XyMYYCuiiH 6oa100pAaBaH Tyynax 6010MXyYA,

e The machinery for preparing the soil and seeding are available. e There is no local marked or seller for peas and it is difficult to sell
e Especially pea has a very positive effect on soil fertility. the product for the local farmers. It needs national support to

e Most of the farmers used the technology for next year(2019). They develop a pea-processing industry.

seeded the harvested pea in spring 2019 at another plots in
Dedoplistsakro municipality (about 100 ha). This confirms the
positive impact of the approach on soil fertility and guarantees
the sustainability of the project.

CYYPb M3/33J13J1YY/,

SMX3Trary XsiHaH Toxuonayynarumg, XaHary
Hanns Kirchmeir Kety Tsereteli Ursula Gaemperli
BapumT>KyysicaH orHoo: 18 12-p cap 2018 CyynuiiH wiunH3umn: 04 10-p cap 2019

M3A3313/1 erceH xyH
Hanns Kirchmeir - F'TM mM3praxunTaH
Kety Tsereteli - xamMTpaH 3MXx3Trary

WOCAT M3433111IAH CaH Jaxb 6YP3H TOoA40pPXOANonT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_4275/

Xon6oraox MM m3aa3anan
TOZ0PXONryi

BapMMTXyynanTbIr 30X1OH 6aiiryyncaH

baviryynnara

e Regional Environmental Centre for the Caucasus (REC Caucasus) - Fypx
Tecen

e Applying Landscape and Sustainable Land Management (L-SLM) for mitigating land degradation and contributing to poverty reduction in rural
area (L-SLM Project)

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
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