" Plant Pathology 834

Heredity sud Breeding of Resistance to Sclerotiniese in Sunflewer
Rusog Xu Tang

Feonomie Crop Resszareh Institute of Hetlongjiang

Avadewmy of Agriculinral Sciences

Abstract:

' This article has synthesized ressarch results abount heredity and
breeding of resistance to sclerotinipse in sunflower and author'é
‘working experience in above research institute, and has discussed
parameters of cnmbining ability and heritahity’ of resistanes  to

Cselerotiniose.  as well as ihe way and meihod Lreeding of resistance o
sclerotiniose, Selection of genere] conbining ability of .resistanee to
solerotinivse is effective and it plays an important role in parents
setection of disease-resistant breeding. The heritability of resistance
1o sclexotiniose is more powerfel. id sunliower. The breeding work of

“resistandg to sclerotiniose shall begin at early igeneration through
pedigree. rotational crossing and bulk selection procedure to insist
on principles of charaute}izatian and selection from geperation to
generation |
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Introduction:
Sclerotiniose is one of major diseases of sunflower happened
distributively in all countries of the world.It has heavily affected on
growth of sunflowers so is it in our country. There happgned
distributively in sunflowsr areas of Northeaﬁt.of ChinasShansi Provinee
and the Nei Monggo! Autonowous Regions especiaily‘ it is heavily is

Heilongjiang Province. According to stulisiical data that worbidity in

zeneral fields from 1985 to 1987 has come uop to 3DP§~E0@§:and incidence

- of the disease in serious fieras has come up to more than 90%§.In 1987,
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there appeared sclerotiniose in Baicheng Afeas of Jilin Province, the -
output of sunflower has decreased by 3496~58.2%

resistance to sclerotiniose bresding to re]lcVe harm of solerot:nxose,

3

3. It is leading way for

so it has been attached great importance to genetic regularity of
resistance and work’af resistance (o selerntiniosg breeding in wmany
countries and areas. At presents in"the course of high-yield and high-
oil breeding, breeding departments have taken resistance Vto
sclerotiniosé as tmportant breeding goal. in 1983, ou% institute has
start to take genetic regﬁlarity of resistance to sclerotiniose and
work of resistance to seclerotinivse breeding as xmportant study pro;eets.
Nows it has made a breakthrough progress.

Naterials and Methods: ,

i. Using sterility line of anti-3hi T4102-4A. 84102-6A and
restored line of R4, RS, RS and R7 to have incomplete double-row
hybridization so as to acquire 12 hybrids (F1), Using randomd block
designing exper iment to.repeat for three times.Uéiag natural 6ondltions
of serious illness rugions in Heilongjiang Province to in?éstiéate non-
morbidity after maturatipn»cﬂ‘ihvestigati?e re§u¥t shall be substituted
. with arc-sine of square roots to haQe analyses for cnmblnlng ability.

2.From 1886 to 1988, 1 used: 13 materials of hybrtds( and  check
variety tested in Natrona! Sunflower Combyned. Regional Test to caleulate
heredltary pa:ameters in similar way, such as burttabtl|ty genetics, and
phenotype amoeboj d factors, ‘ ' \

3.According to genetic mechanism of re@iwtanoerio sclerotiniose and
my working experxencw: we have a!ready uqed breeding mat«r:als to study
selectzon of hybr:ds of resistance to sderoliniose from the beginning
of studying types of sclerotinicse and incculation method of resistance
1o scterotiniose,

Results and Discussion:

I . Analyses ot Combining Abiiity:
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Variance éna!ysis: Ditferences among blocks are not obvious
{F=1.15), ditferences among hybrids are extrenely remarkable(F=10,05).
Effect of general combining ability of Pi Qéterility lines) has come up
to extremely remarkable level (Model TF=46.57; Hodel {IF=34.08); effect
of general coubining ability of P2(restored lines) bas come up to
‘remarka'b{e tevel (Model 1F=3.08, Model IIF=2.2T7). Effect of( s-peciai
combining ability between P1 P2 hasn’t achieved remarkable level (F=1.37),
it is seen from above that it may be caloulaied general combiping
ability effect and its relative effect (seen table 1}. It isqestimated
that variance of gencral coubining abilily for population is g7,
variance of special comhining ability is 3%.1f is seen that it is very,
important for general combiniag ability of resistance to sclereotiniose
in experimental population. additive effect should occupy leading
position, 1t is effective to increase tesistance to sclerotiniose for
sanflower and select high general combining ability wmaterials for
hybrid parentages hpwevers special combining abilitys that is. non-
additive offeet is scoondary. '
Table 1. Reiéiive Effect of Generai Uosbining Abilily

and Special Coabining Ability
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Anti B4 .38 -7.8% 111.8% :5.38 | -2%.41

7410744 | 18.34 0.53 | -4.32 | -13.57]-22.45
84102-64 | ~9.51 8.31 | -7.01 | i2.24 |45.3%

A I M
24} ~14.42 -1.80 1 14.21 (2.4
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2. Hereditary Ability Analysis:

By caloulation, seen table 2 of annual genetie factors. [t is
seen from table 2 €hat general hereéitary abitity of résistance to
selerotiniose prnperiieé are higher;its auefage vafue in ihree years is
7?.1796,lhﬂwevet,{it has chamged greatly fn different years, this shows
that hereditary ability of resistance to sderotiniose feor sunflower is
more powerful, may be selected in early generation and its .hereditary
amoeboid factors Qre wach higher, its average value in three years is
34.43%, this shows: that breeds of sunflower have larger gene  type
difference of résistance to sclerotinioses of which selection is
-gffective and differencesA‘of amoeboid  factors anong years are
wich largers it shows fhat‘there- are many aleseals 6f anti~pr0pérty
_which affected. - There s fess ochanges for hereditary and phenotype
amoehoid factors in similar year, and it is also thdught that  heredity
of resist#ﬁce to sclerotiniose is pr{ncipa!,but ényironmental inf luence
is secondary.

© Table 2. Hereditary Factors Value % in Different Vears

Parametor (B B X &g C¥g sp C¥p

Particular vears

1988 35.43 159.58 |20.10 133.72 | 20.63 | 34.82
1887 B6.51 |29.86 | 15.47 |51.84 | 16.54 |55.292
1988 79,56 171.30 ]12.78 |13.28 ! 13.2% ! 1R.62

)
-t
.

-
<1

53.62 | 16,12  [6.82 | 16.87 1 %6.i5

Average Yalue

3. Bresding of Resistance to Scleroiinivse
(1Y Types and Rresding of Sunfiower’s Sclercliniose
QOa the shape of intruzion and infection of  cauvsative agents

" sciersiiniose may be divided iato hyphae and asenspore type., According



Plant Pathology 838

to‘geneticlposition and symptoms sclerotiniose may be divided into. root
rat,stém rots leat blight and disk rot,of which root rol is sclerotia and
hypha in soils and seeds intrusion and infecfion; stem rots Jeaf blight
and disk rot are ascospores in their early intrusion and infection.in
different ecological conditions, inirusion and infection shape of
causative agent has obvious difference. Mostly of serious sclerotiniose
aieaé of sunflower in our -country took ascospores intrusion and
infectgon as key link due +to mich ratn tn' later stage (Trom JulyAto
August) of growth for sunflower partly of resistance of sunflower on
the ground that leaves are sironger than stem and stem is stronger than
flowers so digsk rot sclerotininse is the most ifmportant, and next are
roct rot type and stem rot type. Leaf blight type is seidom happeneds
only on the partly leaves. In Chinas breeding of resistance to
‘gsolerotiniose has tiaken breeding and selection of disk rot of
resxstance as key? link, part-time root rot.

tz)lnoculatlnu Hethod of Resistance io Ul?k“ﬁﬁf Type Sllerotinsnse

As appearance of sclerotiniose of sunflower has a close relation
with ciimatic conditiong,so exact and effective characterization is
’the key link of raiging selective efficiescy. From 1889 to 1980, 1
compared five lnoculation wethods and analysed whether the reswit of
inoculation coutd reflect ‘natural practices it showed ‘that fresh
inoculation method of frash hypha toothpick* can reflect rcesistant
property of ﬂateriais iteelt, it is a kind of gimple and effective
:iaasulatieg method of seleroliniose for sunflower. In the saae 1imes we

have ssed this method b bave ivedulalion for 198 wateriaisemorbidety

Cof mostly materials were veoached over 0%, Resistant diffdrsnce umong
vat ieties displayed expanded spead of dissases’ spots to create

difference of index of disease state and lese rate. Awording 1o

< seen~<fil Crops of China > to.ds i8], "inocuiaton Hethnd of

Selerotiniose in Sunficrer”
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caper ting that it was determined 84102-6B and 88103 B were B-Lines of

resistance to sclerotiniase  and 84102"6AXR5 tLongKuida No.l)  was

Chivbrid of pedion resislance to sc lerotiniose. Anti- '38,74102-4B, which

mestof materials were high Suﬂoeptih!e_ﬂr susceptible materials,

(3 Ray and Methods ﬁf“Sunflower> Breeding »f Resistance  bo
Sclerotiniose: . ‘

At pfaqent: through 1dcnt1fxcatxun for reaxqtance germplaqm.
vxp:xzdlly for w:!d ‘esuurces,) resistance germplasm shal! be led to

resistant gene as hybrid. In early gensration, methods were used

through pedigreesvotational wrossing and bulk selection procedure to

select excellent and stable strain or B-line and R~fine of r esistance

to discases and.select varietlies of tesistance to diseases or- hybr:d

) l'" . .
“of resislance o disease.

=-As sclerotiniose belongs torquantity pfoperty;most of which are

controlled by gene, and additive effect occupies dominantAposition,so

we wust begin at early generation through pedigrecs rotational

crogsing and bulk selcction procedure  and insist on principles of

uharacterizatinn and selection generation and generation.For example»

hrEcdxng and selection of 84102-8A of sterility line of resistance to

«sclerotxnnose deveioped in our institute is. selfing, backcross and

A

oharacterzzatlon course, ‘Crossing 74102-4B with a material wifh
resistant gene,» of which whole breeding and selection has been
completed in disease garden at the beginning of Fi, whieh combined
intrusion and~infecfion witﬁ inoculation to identify 84102-8 of

sterility line sclerotiniose between 1.25 and 25 to ach:eve~rebratant

disease level.84102-AF of resrstdnce to sclerntinsnse examined. by -

combining ability has higher general comblntng abifity, that 84102-
BAXRS of hybrxd of RS in restored line is hybrid of medium resistance

to sclerot:n:ose.ln similar breeding method>we have also completed

LongRuiZa No.2 of hybrid of médium-resistance to sclerotiniose that

resiitance to aclarotlnimse is stronger than above LongKuiZa No. I of

hyhrﬁd.



