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Selecting rootstocks for vineyards is a pre-planting decision. The decision as to whether a vineyard

owner shall use a rootstock rather than own-rooted vines, and which of the resistant rootstocks should be
chosen for a specific cultivar depends on the interaction of the vineyard site, cultivar and the rootstock.
Choosing a rootstock is a result of this complex interaction. The choices for Kentucky and Midwestern
grape growers remain limited. However, the area of rootstock selection for the Midwestern grape
industry remains an active area of research and there will be more choices for the region’s growers in the
near future.

Why grape growers need to consider a rootstock?

Using grafted stocks increase operating expense and makes subsequent vine management
difficult, if the scion has sufficient tolerance to the problem that the grower is concerned about. The
rootstocks are resistant, meaning that they have been bred or selected to provide resistance and tolerance
to an insect, unfavorable soil condition, disease or an environmental condition such as drought.

The rootstocks are used to provide the following benefits:

1) Provide increased resistance and tolerance to soil borne pests such as phylloxera and

nematodes.

2) Provide increased lime tolerance in the soil.

3) Produce larger root system in the soil.

4) Provide cold tolerant roots and trunks.

5) Counter the replant effects from initial high phylloxera populations.

6) Reduce transmission of viruses by nematodes.

7) Provide increased salt tolerance.
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High soil pH in Kentucky soils

In parts of Kentucky, calcium carbonate (limestone) constitutes a major proportion of the soil and
therefore, grapevine roots can not absorb sufficient iron to provide the vine's needs. Iron is an essential
micronutrient for plants where it is a key component of chlorophyll. Under high soil pH conditions, due
to lack of iron uptake the grapevines display chlorosis (yellowing) symptoms. The ability of a grapevine
to obtain sufficient iron atoms in the presence of a high concentration of calcium carbonate is called
lime tolerance. The need for lime tolerance was not recognized until after the introduction of phylloxera
in Europe when lime intolerant American species replaced the lime tolerant vinifera rootstocks.

Native American (Vitis labruscana and V. aestivalis) varieties are lime intolerant. This means
that to grow native American (and a few hybrids) varieties on higher pH soils, growers may need to use
a lime tolerant rootstock. Most rootstocks used in Kentucky can only be considered moderately lime
tolerant. Of the widely available rootstocks, both SBB and 5C are noted for good lime tolerance. Both
trace their tolerance to V. berlandieri genes.

The need for lime tolerance and for other desirable horticultural characteristics such as ease of
propagation has repeatedly caused problems for grape growers. V. vinifera has been crossed with
phylloxera resistant species with the aim of combining lime and phylloxera tolerance. Such crosses have
found favor in several production areas of the world, but unfortunately, the phylloxera resistance has
proven to be too narrow. Vineyard districts where growers have relied on vinifera hybrid rootstocks
have seen the emergence of resistant phylloxera populations.

Resistant rootstocks for Native American and French American hybrid varieties

The phylloxera resistance of Native American and French American hybrid varieties is variable,
but rarely high. They have adequate resistance to phylloxera to grow and maintain adequate vine size
when the initial phylloxera pressure is low. However, the yield potential of these varieties will increase
when they are grafted onto a phylloxera resistant rootstock. Experience in Illinois and New York State

illustrated that the long term effects of using 3309 Coudrec rootstock on non-divided ‘Seyval blanc’ and
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‘Concord’ grapevines increased cane prunings by about one pound per eight foot spaced vine and yield
was increased 1.25 tons/acre/year.
Combination of Native Species to Derive Rootstocks

All rootstocks derive from the combination of three native species: Vitis riparia, Vitis rupestris,
and Vitis berlandieri. See the tables at the end of the document for more detailed characteristics.

Riparia x Rupestris crosses: Rootstocks derived from these crosses prefer deep, fertile and
moist soils. The rootstock 3309 Coudrec is the one most commonly used in the Eastern United States.
Dry, shallow and alkaline soils are not suitable for this rootstock. It also has high susceptibility to root-
knot nematode. Another example of rootstock in this group would include 101-14 Millardet et de
Grasset.

Berlandieri x Riparia crosses: V. berlandieri is native to the southwestern USA where it has
adapted to limestone soils and drought. However, rootstocks in this group are more vigorous than those
from Riparia x Rupestris crosses especially under available precipitation. The rootstock 5C is the most
common member of this group. It is well suited to heavy soils and has good resistance to nematodes.
Even though 5C has higher yields than the Riparia x Rupestris crosses, it has shown increased cold
injury in the Eastern United States. Other examples of rootstocks in this group include SBB, SO4, and
420A.

Berlandieri x Rupestris crosses: Rootstocks from this group are adapted to warm regions and
are very resistant to drought. The rootstocks from this group are very vigorous so they are adapted to
the poorest of growing conditions. They have high tolerance to phylloxera and to calcareous soils and
were developed for Mediterranean like growing conditions and non-irrigated vineyards. Examples of

this group include 99R, 110R, 140Ru and 1103P.

AGRICULTURE & NATURAL RESOURCES o FAMILY & CONSUMER SCIENCES
4-H/YOUTH DEVELOPMENT o COMMUNITY & ECONOMIC DEVELOPMENT

3



INIWdOTIATA DINONODT ® ALINAWWNOD o ININJOTIATZA HLNOA/H-¥
SHONHIOS YHIWASNOD ¥ ATINVA e

SHOYNOSHY TVANLYVN ¥ d4N.LTADIIOV

"TeATND PajJeId ay) Jo AJ1003a1d AILINIBIA
108 A110q pUE UONLULIOJ JOMO[} UT dSBAIOIP/ASLAIOU] 1398 NI |
"UOSLSs [oBd Ul Y3MO0I3 J00US JO a1ey :IOTIA ,

opojewdu
1033ep
01 JATJISUDS J00d sI 108
pue dpojewdu Ay J1 y3noip
j0Uy 1001 0} woyj SIPNS
QAT}ISUDS AIOA ‘[Ios-qns
“eIoXO[[Ayd orqenauad
AJisea syeid 0} JUB)SISAI PIm Aumyew 198 Iy 931099 Jureg Q
pue s100y AyStH spros doa(q skefoq J00d soonpu]  SnoIO3IA AIOA sLsadny =
S[10S m
SNO2ILI[RD 10 =
POPUIUIOI]
ION
"d3eureip pood
eIoXO[[Ayd M S[I0S 19s A119q JIpPdyuoy
AJisea syeid 0} JUB)SISAI 9[1I9J pue pue SuLIOMO[J djeIopow Ip dLI0[H)
pue sjo0y AySrtH i1stow ‘doag SQoUBAPY soAoxduy 0] MO eriednyg
SISBIASIP
uonegdedoag pue s)s34 s[ro§ JArmyey 98 NI AAOSIA 320315100y $S0.1D)




INIWdOTIATA DINONODT ® ALINAWWNOD o ININJOTIATZA HLNOA/H-¥

SHONHIOS YHIWASNOD ¥ ATINVA e

SHOYNOSHY TVANLYVN ¥ d4N.LTADIIOV

SISOIO[YO
pasnpur-owI|
0} 90UB)SISAI

JJBIOPOIN
"paurerp
S9pojeWIdU A1100d J1 U9AD
0} JUB)SISAI s[1os Ae[o uo
KJoreIopowt doueuLofrad
pue J[qerdadoy =
eIoXO[[Ayd "S10S Jassean) Ip =
1001 pue 0} JUB)SISAI daap “stow 198 djeropowr 19 J3pIB[IIA =
yea3 03 Aseq AySrtH sanmbaoy SQoUBAPY iy soroxduwy 0] MO PI-101 m
s[ros Ae[d ~
uo Aoudroyyap m
3 seonpuj m
"SISOIO[O @
paonpur-awi|
01 J0UB)SISAI
JJRIOPOIN
"ST10S
KA®IY 10J
eIoXO[[Ayd orenadoaddeuy 198 Iy
1001 pue 0} JUB)SISAI "S[10S paureIp pue SuLIOMO[J djerdpowr
yea3 03 Aseq AyStH om ‘dasg SQoUBAPY soAoxduy 0] MO 321pno)) 60€E
SISBISIP
uonegedoag pue $)s94 s[io0§ SAumen 98 NI AAOSIA 39035300y $S01))




INIWdOTIATA DINONODT ® ALINAWWNOD o ININJOTIATZA HLNOA/H-¥
SHOYNOSHY TVANLYVN ¥ d4N.LTADIIOV

SHONHIOS YHIWASNOD ¥ ATINVA e

SISOIO[YO
Sopojewau paonpur dwi|
0} Q0UB)SISAI 0} 90UR)SISAI
poo3 pue poon
Aq1sed eIoxO[[Ayd "SI0 SAINYX9)
yeis pue 0} JUB)SISAI Aaeay ‘100d 198 ojeIdpowr
1001 J0U S30(J AIyStgH 0} panSs [[OM ske[a(q 3y saaoxduy 0) MO VvV 0ZF
Sopojewau s[1os
0} J0UB)SISAI SnoaIBI[BD
pooS pue 0 90URIJ[0}
=
eIoXO[[Ayd Y31y ‘s[ios e
[1om syeid 0} JUB)SISAI AAeay 10§ 198 vud
pue 100y AySrtH 9010yd POOD) SOoUBAPY nnyy soaoxdwy 9JRISPOIN PPRPRL DS =
e1o0)ydojAyd m
0} 90UB)SISAI e
100gd oyeydn 3 Jvmu
“eI0XO[[Ayd 1004 ‘TI0S Ul =
[1oMm syeIsd 0] Q0UBISISAI  QWIJ JO S[OAQ] 19S 3Ny &
pue s100y poon U3y sojeIo], ske1oq J00d saonpuy SNOIOJIA 12qoY d94sS
K1100d SN
SOJRIWISSE J]
"S[I0S Ul duWI]
S9pojeWIdU Y31y sojeId[o],
pue Aoy
[1oMm 1ye1d eIoXO[[Ayd MO] JO
j0U S90p Inq 0] JUB)ISISAI S[10S paureIp 198 3Ny Sno1o31A
AJ1589 S100y AyStH oM Y311 SQoUBAPY J00d saonpuy 0 9JBIOPOIN $0OS
SISBISIP
uopegedoag pue sJsad s[10S JArmyey 98 NI AAOSIA 39035300y $S01))




INIWdOTIATA DINONODT ® ALINAWWNOD o ININJOTIATZA HLNOA/H-¥

L SHONHIOS YHWASNOD ® ATINVA o SIDYNOSHY TVINLYN ¥ JYNLTINDINOV
[tOs
oy ur dwi| 0}
SOpOJeWdU 0)  JUBISISAT ISOJA
Q0UR)SISAI pO03  "S[10S J[1110]
1001 pue eioxo[[Ayd ‘doop 10§
01 Ased j0U Inq 0} JUB)SISAI POPUAWITOI 198 3Ny sno1oJiA
[19M syeln) AIyStH JON ske[a(q J0o0d saonpuj AIOA LIdSSNY Op1 o
SAe[0 MO[[eYS 3
paureip m.
SopojewdU 0} K1100d 103 5
Q0UR)SISAI 003 PIPUAWIWIOIAI m
pue e1dx0[[Ayd 10N 198 Iy =
[1oMm syead 0} JUB)SISAI "S[10S pIO€ U0 dJeIdpow 0} sno1oJiA =
pue 300y Ay3iy [[oM SWLIONQ] ske[oq Jood saonpuy 03 AJBISPOIN 1YY 011 2
UONB[IWISSE =
SN 1004
SOpPOjeWdU 0)  S[IOS UI dWI|
J0UB)SISAI POO3  JO [9AJ] Y31y
[om pue exoxo[[Ayd S9IBIAO, 198 Iy
1ea3 jou sa0p 0} JUB)SISAI "S[10S PIJE UO djeIdpout 0} sno1o3iA
ng [[om sj00y AySTtH [[9M SWI0JIdJ skefoq J00d saonpuy AT\ 1YY 66
SISBISIP
uonegedoag pue sJsad s[10S JArmyey 98 NI AAOSIA 39035300y $S01))




