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. . * THE CIRCUMSTARCES AND PROGRESS ON THE BREEDING S
OF RUST-RESISTANT WHEAT ° i

Chinese Agricultural Sciences,. Ts'ai Hsu of Peking Agricﬁi-
No. 8, Peking, 196k, pages 12-19 tursl College (5591 2485)

\\:>Rust is an important disease of the wheat in China. Breeding‘and )

promoting rust-resistant varieties has-become one of the major means of
obtaining a rapid increase of the wheat production. \Since the liberation,
under the correct leadership of the party arcd the 8¢ vernment, the work

of breeding rust-resistant wheat verieties has been very successful, but
in some areas, problems and shortcomings still exist. Hence, it is
necessary to review our pastv experience on this subject so that items and
problems in need of attention may become clarilied, and the work may be
aguickly improved to bring even greater effects on the grain production.
This is the wish of every one whose task it is to breed rust resistant
varieties. The following is my personal knowledge of the subJect; cor-
rections from the resders are invited.

kS

I. Practical Mesning of the Work of Breeding Rust-Resistant
Varieties

Rust is a major disease of wheat, but the disease does not prevail
regulsrly in all places. Its occurrence is determined by the weather con--
. ditions of the locality in a certain year and the quantity of dlsease-
causing organisms of the fall shoots the preceeding year. The concrete
rule in the regions of North China appears to be the rainfall and the
humidity condition of early spring. For exaumple, in the upper reeches of
the Huai-ho, such as the southern and central parts of Honan, spring
rain is normally plentiful, and the over-wintering bacteria are usually
numerous; therefore, the condition is especially favorable for the oc-
currence of the disease., It has now become the nest of strip rust disease
in North Chins. The bacteria regularly spread frow that-area, In other
areas, howev-r, rust damage does not happen every'year. .o . ’
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Generally speaking, the harvest of wheat in the northern part of
North Chins is closely relsted to the precipitetion of eerly spring, and
spring drought hLas regularly been the msjor factor for the unstable yield
of wheat. It is only occasionslly that the early spring is favored with
a good rain; then, that year should be a year of good wheat harvasst. Such
a year, however, is usuvally a good year foir the rust disease also, and the
vossible good harvest is thus regularly damaged. Hence, the control of
the rust disease 1s one of the key problemes for stabilizing wheat yield
in Nerth China. '

Of the three rust diseases, the strip rust disease does the major
tdsmage to the winter wheat of our country; it is also the most prevalent.
A serious loss was suffered in 1950 in all wheat producing regions of our
country with an average yield reduction of 20-30% due to strip rust.

Since then, localized damage occurred very frequently to cause losses of
various degrees. It was the western part of Szechwan in i551; central
vart of Shansi and Inner Mongolis in 1952; central part of Shansi and
southern psrt of Honen in 1953; central part of Hopei and northern part of
Kiangsu in 1954; central psrt of Hopei, southern part of Shansi, and Lo-
yang, Hsu-ch'ang, and Cheng-chou of Honan in 1955; southern and western
parts of Kansu and parts of Honan in 1957; Kuan-chung of Shensi and central
part of Honan in 1958; central part of Shansi and southern part of Honan
in 1959; Honan in 1960; Honan Kuan-chung of Shensi, and eastern and
southern perts of Kansu in 1963. The disease was serious in these areae
in those years, and the yield was eppreciably affected.

The stem rust disease is mainly a serious threat to the syring
wheat areas. It caused great losses in various areas of the Northeast in
1948, 1951, 1952, and 1956. The loss due to this disease was as great as
70% in Inner Mongolia in 1956. In recent years, it is beginning to be-
come a serious threat to winter wheat also. For example, it prevailed on
a grest scale in Kiangsu ard Anwhei in 1956 and 1958, and the loss was
sbout 20-30%. In a few localities in Shentung and in Fukien it also oc-
curred regularly.

The leaf rust disesse is not a threat as far as North Chine is con-
cerned; however, due to continued improvement of cultivating techniques
and rapid enlargement of irrigeted acreage, its threat is gradually be-
coming serious enough to warrant sttention.

There are many ways of controlling wheat rust, and all of them
should be emphasiz=d; however, production practice has provided powerful
evidence that breeding rust-resistant varileties is the most effective and
the most ecoromical way to control this disease or to reduce its damage,




II. Current Condition and Achievement of the Work of Breeding

Rust-Resistant Varileties

Since the liberation, the work of breeding rust-resistant whrest has
wmade great progress. Many rust-resistant varieties have been acquired and
promoted, and they have affected production a greet deal, The bresding

method has been greatly improved also. This improvement may be described
in the following three aspects:

(1) Introduce Superior Rust-Resistant Varieties
ard Promote them Rapidly:

L ou R A T

In our country, the work of breeding rust-resistant varieties began
with selection. A large number of varieties were observed and compared to
determine their yield and rust-resistence, and from this work meny rust-

’ resistant verieties, such as Pi-yu-mai, Chung-nung 28, Nen-ta 2419, end Ai~
E 1li-to were obtained, and they were irmediately recommended for popular use.
] The use of these superior rust-resistant varieties was very limited, how-

) ever, until the liveration. Since then, efforts were made to introduce
these varieties for extensive use. For example, Nan-ta 2419 was introduced
to0 90,000,000 mou, which smounted to more than 1/5 of the total wheat
acreage of the country. Meanwhile, these varieties were identified as

superior parent-pure hybrid lines, aud their offspring were also recom-
mended for extensive use.
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Since the liberaticn, more rust-resistant verieties have been
selected. They were Nung~ta No. 1 (Tsao-yang-mai), Nung-ta No. 3 (Ch'ien-
chiaso-mai), 3002, 2037, Wu-k'o-lan 0246, Rew Wu-k'o-lan 83, and others.
Some of them were introduced to several tens of thousand mou, and others
were intrcduced to seversl million mou. The most recently verified rust-
resistant varieties were Tsaso-shou No. 1. Chi-1i, Ai-ksn-hung, A-fu. and
A-po, all of which have been recommended to the suitable areas. (Most of

the above varieties sre resistant only to strip rust, and a few of them
are resistent to leaf-rust snd stem rust also.)
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For the spring wheat areas, the varietiee that have been intro-

4 duced sre Kansu 96, Mai-li-to, Pai-lo-t'u, Sung-hua-chiang No. 1, and No. 2.
s The old favorite spring varieties such as Pi-yu-mai have been continuously
spread in the central and southern parts of the country as well as Ning-
hsia. The new variety, A-po has been found to be good for the winter

wheat areas as well as the apring wheat sreas, and has been reccmmended
for use in both,
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(2) Breed and Promote the New Rust-Resistant Varieties:

Hybridization is an important method of breeding rust-resistant
13 varieties. The work of hybridization began in our country in 1936, but a
’ full-scale effort was exerted only after the liberation, and not a few
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have been obtained since then. For example, Pi-ma No. 1, Pi-ma Ko. 4, and
Hsi-nung 6028 have already contributed to yield increase. Of these Pi-ma

No. 1 has been widely distributed in the northern part of North Chins,

in an ascresge as large as 90,000,000 mou at one time. Together with Han-

ta 2419, Pi-ma No. 1 is also one of the varieties that covers the largest

acreage in our country. Since 1957, howaver, its rust-resistance began

to wane, and its acreage has also been reduced.

The National Wheat Rust Corn’erence was called in 195C. Breeding
experience and originsl data were exchanged at the conference, and experi-
mental regions were arranged to promote the work of breeding rust-resistant
varieties of wheat. Since then, the various agencies have considered rust-
resistance as one of the msjor goals of their breeding work, and in the
years between 1956 and 1959, a iarge number of superior varieties were ob-
tained and recoumended for production.

In the winter wheat regions of the north, there are Nung-ts 183,
Nung-ta 36, Nung-ta 498, Hua-pei 187, Bus-pei 497, Bua-pei 672, Shih-chia-
chuang 407, T'ai-yuan 566, T'ai-ku 49 (the above make up the Sheng-li
Yen-ta series), Nung-ta 90 (Yen-ta 1817 x K'ai-hung), Hsin-shih Hsiao-mzai
(Yu;tzu-mai X Mei-mai No. 10), and T'ai-yusn 567 (Nung-ta 498 x Tsao-yang-
mai).

In the winter wheat regions cf Central China, there are Cheng-chou
808 (Pi-yu x Ho-ta H:), Hsi-pei 612, Hsi-pei 141 (tha above make up the
Pi-ma x 6028 series), Hsi-pe{ Feng-shou-mai (Esi-pei 302 x Pi-yu), Hsi-pei
54 (Hsi-pei 302 + —> Hsi-pei-chan No. 2), Kei-hsiang No. 5 {Nan-ta 2419 x
Paiyu-p'i + Pai-huo-msi + Hsiao-pai-mang-mai), Hua-chung No. 10 (Ai-1i-
t0 x Sheng-1i), Shan-nungz No. 3 (Yuan-ch'ui-hsiao-mai x Yu-txu-mai).

In the Yangtze Valley, there are Szechwan 51 msi (Ch'eng-tu Kuang-
chien - Ai-1i~to x Ch'uan-fu - Pi-yu), Shan-nung 205, Hau-tung No. 6, and
Hua-chung No. 4.

Generally speaking, the above varieties have stcronger stems. They
are rust-resistant, fall-resistant, and have larger grein and better adap-
tability. Their yield is higher and stable. The areas {o which they have
been introduced vary in size, and to this day, they do no% cover a very
large acreage. Some of them have recently been found to heve waning rust-
resistance, snd their value has thus declined. In production, hovever,
superior varieties are being multiplied everyday.

In the Northeast, the rust-resistant varieties that were bied and
introduced were Ho-tso No. 1 to No. 7. They have been recommended to
various areas of that region since 195k. Together with some selected
varieties such as Kansu 96, and Sung-hua-chiang No. 2, they have basically
controlled the rust problem of that region. The production of the spring
wheat has thus been greatly stabilized, snd the use of these varieties
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has thus been spreading very fast. In 1956, the superior varieties became
more or less the common varieties in production in that region.

Since the great leap forward of 1958, the work of selection and
breeding of new wheat varieties has been further strengthened. The goal
of the breeding work wss by then clearly defined to bz tkhat of r st~
resistant varieties, and the source of the parent-pure varieties was duly
enlarged. The emphasis was now on the selection and hybridization of thege
parent-pure varieties that were immune to the disease, and the number of
individuasl hybrids was increased. Individuals of each generation were
strictly selected, and the yleld was determined. Tests were ccnducted in
many areas, so that the new superior varieties could be verified quickly.
We must point out that the Institute of Crop Breeding and Cultivation of
the Chinese Academy of Agricultural Sciences, the Crop Resesrch Ianstitute of
Shantung Provincial Academy of Agriculturel Sciences, and Honan Provincial
Academy of Agricultural Sciences combined Pi-ma No. 4 and Tseo-yang to
obtain the rust-resistant vsrieties of Peking 8, Chi-nan 2, and Cheng-chou
24; Hopei Provincial Institute of Wheat of Shih-chia-chuang combined Cheag-
1i and Shin-t'e 1% to obtain Shih-chia chuang 52; the Kiangsu Branch of
Chinese Academy of Agricultural Sciences combined Ai-li-to and Sheng-li to
obtain Hus-tung 10, ete. All of these are resistsnt to the strip rust sub-
species that is damaging Pi-ma 1; their yield is high; and they are adaptable -
to many regions. They are now being introduced in the winter wheat regions
of North and Central China to replace Pi-ma 1 and Pi-mas 4., Besides, Peking
University of Agriculture is continuously working on the hybridization pro-
ject of combining Yen-ts 1817 and Sheng-li to obtain Nung-ta 311 which has
been identified as resistant to the strip rust subspecies 1 and the demon-
stration and recommendation of which has already begun in the suburbs of
Peking.

In the Northeast, the hybridization method has been used to obtain
the stem rust-resistant, spring wheat varieties of K'o~chiang, K'o-chuang
(the sbove make up the Ming-ni 2759 x Ho-tso 4 series), Tung-nung 101
(Sung-hua~-chiang 1 x Lan-shou), Kung~chiso 102 (Ming-ni 2752 x Ho-tso 2).
They have been recommended and popularized since 1958.

(3) Improve Methods in the Work of Breeding
Rust-Resistant Varieties:
As the work of breeding rust-resistant varieties develop, the method
is also improving. The iupro::ments may be described as follows:

1. The goal is now - er than ever. Many agencies are now work-
ing with the consideration of the climate, the terrain, eud the special
cultivetion system of their own locality. Each of them is breeding
varieties specislly suited for its own locality and is identifying the
products into those most suited for one locality, and those suited for
an entire region. The goal of the breeding work is now both specific and
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diversified, and special emphasis is given to the different rust diseases.
For example, in Anhweil, the gosl is to obtain varieties resistsnt to the
strip rust disease for the area north of Huai-ho and varieties resistant
to the stem rust disease for the area south of Huai-ho, and other rust
diseases are also taken into consideration. In East China, the goal is

to obtain verleties resistant to the three rust diseases as well as to
frost, and they must also be early ripening. In Shensi, the consideration
includes the soggy fields and the dry fields, as well gs the swemps and
the tableland. The varieties must be combined and arrsnged to meet the
diversified needs of the various areas. At present, some bznefit.has al-
ready been obtained from the improved method, although in view of the
overall situation, apprecisble effect still awaits the future. It is
certain, however, that a large group of new varieties will soon appear
and will generally have superior characteristics and will each be suitable
for certain special conditions of each locality.

2. As the work ir plsnt protection and physiclogical subspecies
progresses, the work of breeding rust-resistant varieties has been placed
on the basis of physiological subspecies. Many agencies are not con~
sidering varieties resistant to strip rust or stem rust. The problem is
now to obtain varieties that sre resistant to strip rust subspecies 1, 8,
or 10, or to stem rust subspecies 21 or 34. In some cases, based upon the
principle of occurrence of the rust diseases, a single subspecies or
several subspecies are being considered as the target for a certain srea.
There is also conslderation of a physiological subspecies that has not yet
been discovered in a certain locality, but that is likely to occur in the
future. In this manner, the work has progressed much further. It is,
compared with the work method of the past, mich more profound and detailed.

The work of verifying rust-resistant characteristics of original
materials is also placed on the basis of the physiological subspecies.
This work, for example, is being carried out by the Institute of Plant Pro-
tection of Chinese Academy of Agricultural Sclences, the Derartment of
Agriculture of Peking University of Agriculture, Shen-yang Agricultural
College, and the Kiangsu Branch of Chinese Academy of Agriculturel Sciences.
Some thousands of original materials have been identified on the basis of
subspecies, and some have been found to be resistant to several subspecies
or several different rust diseases. It is regrettable that the work of
identifying the physiological subspecies of the leaf-rust has not yet been
developed. At present, this type of bacterie is identified cnly by lo-
cality; for instance the Hopel type or the Shansi type.

3. In the past the hybridization work was conducted hy the use of
a single veriety cross. Msny agencies are now working with the outbreed-
ing or the inbreeding methods. The limitation regarding the parent-pure
varieties has thus been changed. At present, the yield of some offspring
of inbred varieties 1s being compared before they may be verified.

-6 -
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4, 1In the spring wheat regions, some agencies are using greenhouses
for the purpose of breeding so that two to three generations may be bred in
one year. The success of this method has greatly shortened the time re-
quirement in breeding work.

5. On the basis of summerization of breeaing data, some sgencies
are snalvzing the genetic principle of rust-resistance, and have determined
the ability of the parent variety to pess on its disease-resistance to its
offspring. For example, the study of Peking University of Agriculture
shows that eleven varieties such as Virdniliyu, Yubilyeitsa, Elia, Frontana,
Owest, Magnit; and Shui-yucn are very capable of passing on their resis-
tance to strip rust subspecies 1 to their offspi'ing. The rust-resistance
of Elia is found to be a dominant characteristic while that of Early-
ripening L-1 of the Soviet Union is recessive.

Besides, the genetic principle of other characteristics has also

¥ | been summarized and anslysized. For example, the genetic principle of

E- early ripening was spalyzed by Peking Universzity of Agriculture, and a
method has been found for predicting the characteristic of the offspring
of being early or late according to the characteristics of the parent
varieties. It has been suggested by Hsi-pel University of Agriculture
that frost-resistance of the mother variety has a greater chance of being
the dominant characteristic.

3 The selection effect of the various characteristics has alsc been

g | summarized. For example, Lin Tso-i (2651 0155 2253) and Chang Shu-chen

: (1728 2835 2830) separstely have worked with the effect of selection on
such chaeracteristics 8s early-ripening, long heeds, number of spikelets,
effective heads, and the weight of 1,000 seeds of the offspring. Of course
this vype of work has Just begun, but it has alresdy opened new pathways
for the work of selecting parent verieties for breeding purposes, and the
work of selection of the hybrids.

III. Current Problems in the Work of Breeding Rust-Resistant
Varietles and the Work of Promoting These Varieties

Although much has been gained from the more than ten years' labor
of breeding rust-resistant wheat varieties in China, some shortcomings end
proviems still exist. Some of these have been improved since they were
called to attention, but it is still necessary to review these short-
comings and clarify some probleme for future improvement. The short-
comings and problems, generally spesking, Lelong to the following sspects:

— g
e ackar o
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(1) The cultivatiug conditions sre different from the production
level practiced in the fields of large acreage.

s ppenrm A e

The cultivation standard has been gradually raised since the liber-
stion, and production requirements have aiso been gradually changed. The
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past requirements of frost-resistance, drought-resistance, and thin soil-
resistance are in the process of transferring to & requirement of hign
yield and rust-resistance of the varieties suitable for high level culti-
vation standards. Thils trsnsition is very much in keeping with the laws
of progress; however, there 1s always a time when the research agencies
overemphasize the heavy fertillizer and irrigation standard in their se-
lection and bresding of crop plants with the hope of producing new
varieties that will not fall wita & 1,000 chin yield, while the realistic
requirements of the large fields are all btut neglected. The level of
cultivation of many experimental stations brings a yleld from the varieties
they produce as high as 600, 700 chin, or even 800 chin per mou, but as a
result, these varieties often 4o not perform very well under the culti-
vation condition of the large fields. In this manner, the work of plant
breeding is to a certain extent separated from production. Although there

are wany new varieties, those that ere sufficiently adaptable to pro-
duction are in short supply.

On the other hand, many of *the originally low yield varieties have
long since been replaced by the high yield varieties that have been pro-
moted, but these new superior varieties cannot prcduce s stable yield when
the natural condivions are not favorable.

In 1661, ‘he Nationsl Wheat Breeding Conference proposed the thesis
that the cultivation level of the experiments has been too high; therefore,
this problem has been called to the attention of +the agencies, and has
been corrected. Currently, many of the agencies work with the production
level of the local large fields, and emphasize the work of breeding the
varieties that are suitable for the cultivation level of thelr locality,
with due consideration of the high yield varieties and the varieties that
are suitasble for the low fertilizer and irrigetion levels.

(2) Overemphasize a Single Variety and Confused Profusion
of Varieties:

Since Pi-ma 1 end Nan-ta 2419 were promoted over large areas, in
many places, there has been only one variety. The production practice of
the last few years proved that this is not a favorable condition for
stable yield, labor utilization, or prompt harvest., Moreover, this is the
condition that will cause the degeneration of the rust-resistant charace~
teristic of the veriety. The regional conference of the Northwest of 1957
suggested a combination arrangement of verieties and a rotation system
among the varieties, and in recent years, attention has been given to the
coordination of the superior varieties. Some areas, however, are behind in
their breeding work, end cannot find varieties that are suitable for their
localities, or in some cases, there are not enough seeds to rotate the
varieties; therefore, the phenomenon of a single variety still exists. This
is a situation that demands a gquick solution.

-8 -

e ke e 20 el R SR

——TET

R




o el ity

Ity k)

i3\

bidd'Smiia1d v-ﬂ?’?z“-"‘““ﬂl”’ N\

Yyt

ZcCl Y

P R S el

In some areas the superior varieties are in a confused condition.
Some of these varieties have lost their originsl appearance. In the field
of disease-resistant varieties, we can regularly find disessed individusl
plants that aere the result of mechanical mixing or accidental hybridization.
After years of planting, this situation often causes a good disease-
resistant variety to lose its disease-resistance, and become en inferior
variety. Due to the fact that tkere is & profusion of nitural hybrids to
serve as a comfortable bridge for the disease causing becteria, ome of the
important measures to be taken for the prevention of the disease-resistant

varieties from losing their resistance is to eliminete the possivility of
such form of mixing.

(3) Superior Varieties May Not Be Superior; the Difficulties
of Promoting Them:

Some agencies practice regional experiments in the course of
breeding new verieties. The conditions of management, cultivation, and
selection often do not match scientific requirements, and they sre often
too eager to produce. Conseguently, their products often cannot withstand
t.e test of production. On the other hand some of the truly superior
varieties cannot become established due to the lack of large fields for
seed cultivetion. The productive coefficient is thus so low that there are
not enough seeds to promote thew over large areas to briang about a quick
effect on production.

(4) Limitations of the Disease-Resistant Parent-Pure Stalks:

Foreign and domestic data sll indicate that the search for disease-
resistant or immune varieties to serve as the parent pairs for hybrids is
the foundation of the work of breeding rust-resistant varieties. A&t
present, the disease~resistant parent pairs of the northern winter wheat
region are limited %o those that were promoted for quantity production or
those that have newly been promoted in the locality. They are for example,
the Pi-ma series and the Sheng-li x Yen-ta 1817 series bred from the
parent pairs of Pi-yu, Chung-nung 28, Tsao-yang, Sheng-li, Nan-ta 2419,
and Early-ripening L-1. In the winter whext region of the south, they
are limited to the 20H155, Nan-ta 2419, Chung-nung 28, Ai-li-to, P223,
p22h, P225, and Li-ying series. It is very regretable that perent pairs
are in short supply.

The lack of perent pairs is not simply due to the fact that there is
8 deficlency of rust-resistant materials. It is rather due to the lack of
rust~resistant varieties that slso possess other suitable cheracteristics.
Currently some agencies have begun to use the outbreed &nd inbreed methods
to overcome this limitation. For example, Hsi~pel College of Agriculture
has wade use of tsao-hung-yu which is extremely early-ripening to pair with
Tan-wai 1 which 1s extremely late ripening, to obtsin a disease-resistant
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=2 0T sO very late Gyorid, which is used as 3 material for further
Tyoridizetion. Poking University of Agricuiture has slso started its work
o2 cutbreeding a2nd inbreeding methods.

(5) Tne Crenges o the Subspecies of Rust Bacteria &nd Loss
of Disease-~Resistaence of the Wnheat Verieties:

Tpe loss of disesse-resistance due to the changes of the physiclogi-
subspecies of the bacterie is e major provlex= facing the workers of
e Greeding tasXk. GCeneraliy spee¥xing, after & disease-resistant variety
S beep promoted over large ereas, it often csuses the subspecies to chenge,
i the aseerance az2d spreed of the pew pnysiologicel subspecies in tuirn
cZten causes the veriety 10 rose its disease-resistance. Tne loss o
Cisease-resistance of Pi-m== 1 is an outstending exz=ple. After the sppearance
of rust spores on irdividual leeves of Pi-zz 1 in Shensi in 193%, its
disezse-resistence Gisapoeared in a very few years. Acccrding to surveys,
vae strip rust vecterie thst demage Pi-z= 1 existed in Xuen-chung only in
1957, tut oy 1659, they prevailed in 21l the large arezs whare Pi-zs 1 was
dlanted. Strip rust was suffered in the vest region from the southern part
of Eozel to the southern pert of Fonan, froz Xensu to ike rcorthern part of
Anwpel Yo ceuse various degrees of crop losses. ¥Worsi of 2ll, &s the new
sudbspecies spreesd, ca2ny disecse-resistant varieties also lost thelr resis-
tence. Thus, Pi-za b also lost iis resistance pertiaslly. erd the sexme fete
hit 211 the descendants of the Sheng-1i 1817 series, such as Tung-ie 183,
Yung-te 36, Kung-te 498, Shin-chie-chueng k07, HFue-pei 187.

Pt

BROEe

According to the study of the Institute of Plent Protection, Cninese
Acadeny of Agriculiturasl Sciences, the cause of the loss of disease-resis-
tence of Pi-oz 1 is the change of the co=position of the subspecies of strip
rust with the result of a quick spreading of strip Chung 1. The problen
became even more serious since the latest change in the cske-up of the stirip
rusi bacteria. As the ratio between sutspecies 8 and 10 rises, the wvulner-
able varieties of the vast becoze disease-resistant, such as Ching-hui 26
and Ching-bui 30. Meanwhile, the varieties that were resistant to sub-
species 1 have now become susceptible. PFor example, such famous varieties
as Nan-ta 219 have now partially lost their resistance in certain localities.
According %o surveys in Szechwan in 1962, Fen-ta 2419 was infected there,
and the disesse was very severe in 1963 in Ch'eng-tu plain and in Yunnen.
Judging £rom the incident concerning Pi-ma 1, this new situetion will perbaps
start to spresd also. Thus, to find a solution to this problem is one of
the most important tasks of those who are engaged in the work of plant
breeding end plant pathology.

The changes in the physiological subspecies of rust organisms make
the work of breeding disease-resistant varieties that much more complicated
and difficult. In the future, the scientists must expose the factors that
cause this change so as to understand the make-up of the physiological sub-
species, their distribution, and the direction of their change in order to

- 10 -
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oe Enghasized ia Future EBreedirng Work

In order o further itnrove the work ¢f breeding rust-resisteant
species, atiention must pe given tp the following prodlexs:

(1) Stremgizen the Cooperziion Beiween Plant Petl

£ology end Plent
Sreedirgz Work 50 2s O

M¥a¥e Pull Use of Rust Research:
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g rust-resistant varieties includes the subjects

p oreeGing end p.a.zt settology. The close cooperation of the o
S necessary To0 m=Xe any progress in this work

r=z. Today es the new ghysio-
.og*a‘ sitosoeclies ccnu.:az:,_ <0 gpoear 2nd chznge, ve cannol siey awey froa
Zzse doysiologicel sr.:ss—ecies in our work of ‘&:x‘i:.’yi..g our raw ma-
terizls, the peiring of the pereats, the selectlon of the nyorids, or the
stuly o7 the gazetic priznciple of rost-resistancs. Thus the breeding work
uUst D2 cooréinasted with Disnmt setbology work every step of the way to col-
Ject tkhe sazzpies of the microorgenism, to store them, identify trhexw, cul-
ez, end to inprulzte tkex in the greerhouse or ip (ke field. Assis-
T2 souzht Zrom the science of pisni peibology im order o decide
inocuizte & single strain of ke orzenisz or 8 aixture of straias,
2n3 o éecide which ohysiological subspecies should De mzde the terget. We
tand tze districutiion, co:aosi..ien, epa the condition of existence
Y the variocus subspaciles of this microorganisnm before we can drav up a cor-
ct Cesign for tte breeding work.
Tze stuly of the "ust éisazse,
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In a sense, woen there is o progress in

there can be B0 advance in the vork of oreed-
ing rust-resisizat varietl Toe former is tke

entecedert of the latter.

¥ach hes Deen achieved In the patnologicsl work of the rust disease,
ut the accooplishment is 5till insufficlent as far &s the need of the work
02 dreeding rust-resistant For exa=ple, the vork

of identifving the host of this =icroorganism is rot co=pletely satisfactory.
secoréing to Smen-yang College of Agriculture end the Institute of Plant
?rovect:oa, Chizese Acedemy of Agricultural Sciences, toth stex rust 21 apd
sirip Czung 1 have very veried zppearances. Tne identification of the
poysioiogical subspecies must be further imuroved to vdecoze the fourdation

of the work of Tne worx of idenvifying

varieties is concerzed.
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Y dreeding rust resistent verieties.
ibe dhysioiogicel subsmecies of leef rust stiil sweits & beginning.

Sesides, at Dres=nt, the hosts ere zlways “dentiﬁe& during the
szrouting stzge, butl the reaction of many rust diseases o

different from t‘:‘e‘, o’ the adult pisnis. If a whole set of adult nosts
czn be esteblished, the changes of the physiological subspecies czy be ob-
served. Tne resuli

zay be of great ioportance to the work of breeding rusit-
resistent verieties.
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The study of the principle of occurrence of rust disesses glso
zwaits further advancezent. At present, the study rezains a research of
e rvles of overvimtering, oversuzmering, snd spreading between regions.
iZ zhe "fingl source” of the various rust microorgsnisms, the routes they
travel, their occurrence api developzent nay be studied over a large area
end Do understood more clesrly, we may be better equitped to form sn ef-
Tective strastegy in cur work cof breeding rust-resistant varieties. Natural-~
1y, any disciosure of the tasic characteristic and mutation of the rust or-
geniszs will promote the work of breeding rust-resistant varieties.

¥any agencies have established themselves as good examples in the
coozeration between plant breeding work and plant pathology work, such as
tie reseazrch worx of the Institute of Grain Crovs of Shensi Branch and the
Institute of Plent Protection of Chinese Academy of Agricultural Sciences.
Tne cooseration of the two sciences is still not close enough for meny
ctaer ggencies, however. Tne important problen is to set up concrete Jobs

erxd copditicns to strengiben mmtual asssistence 80 as to promote better uwtili-
zation o? the sbilities of both.

Moreover, attenticn should ve given not only to the rust-resistance
of a wvariety, but elso to its cozpound agriculturel cheracteristics. The
velue of 2 variety is ia the end measured by its function im production.

A veriety =zy have good rust-resistent characteristics, but its yield may
not be hnigh, and it certeinly will not be prooited very far. For exsmple,
fntwei 3 is t{he recently obiained variety in Anhweil Province. It is more
rust-resistant than Pi-z=2 1, but its cozbined yleld cheracteristic is not
50 good. 1In an ordinsry year, its yield is generslly not as high as that
of Pi-=a 1, ard therefore, it cannot be promoted. The Kiang~su Branch of
Chinese Zcadeay of Agricuiiural Sciences produced two sets of .aterials, the
£irst set, such as 520k and others, is not winter hardy and is not resistsnt
0 stez rust. Tne secoad set, such as SO34 and 5042, is very late ripening,
end can conisct gebverellic disease easily. Tne latter canmnot be directly
utilized either. These two sets may only be used for further hybridization
40 obtain such varieties as Fua-tung 6 which have better combined character-
istics pefore they are used in rroduction.

Jence, it is necessary to consider the needs of a special locality.
In the areas where the disezse does not occur very freguently, or the
damage is never serious, the rust-resistant requirement msy be not as strict;

and ceterisle chosen for breeding purposes should conform to the specisl
needs of a particuler locality.

(2) More Studies Are Keeded Concerning the Genetic Principle
of Rust-Resistance and Other Characteristics:

though soze agencies have already begun to study this subject, the
studies are most done on the besis of summerizing the data of the work of

oreeding the rust-resistant varieties. The only result thus obtained is

-12 -
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the sirong dominance or recessiveness of & certain disease-resistant variety
in the transference of this cheracteristic to its hybrid offspring with s
variety susceptible to the diseasa. This result has its practical sig-
nificance, of course, but it is more important to lesrn the different

sources of disease-resistance of the different disease-resistant varieties,
and the genetic relationship of the disease-resistant characteristics, is
is the knowledge we need in order to prevent the varieties in production from
losing their resistance, and in order to obtain this knowledge, more profound
study is needed. We must not oniy study %the relationship of the parent

pairs with F} and Fp generaticns, we must elso study the performance of F

and 7} inbreeding ofTspring and the third gemeration hybrids. We must rot
only study the pairing of s disease-resistant variety with a variety sus-
ceptible to the disease, we must also study the pairing of a disease-
resistant variety with a disease-resistant variety. We wust study not only
the genetic principle of resistance to one physiological subspecies, dbut

also that of resistsnce to many subspecies. On this subject, there are some
foreign research data worthy as references, such as Briggs and co-workers'
study of the black head disease, and Macer's study of the strip rust disease.

Detailed work on the genetics of rust-resistarce requires good re-
seerch conditions. The varieties and the strains of microorganisms must be
oure, and there must be a certain level of equipuent condition. At present,
only a few better equipped agencies can carry out the work, but the other
agencies can accumulate some deta on the basis of their anslysis of the
perent vairs end the rust-resistance of the offspring. Of course, the
genetics of other agricultural characteristics of the varieties also calls
for special attention immediately.

{3) Strengthen the Work of Imntroducing New Varieties, Improve the
Method of Breeding, and Adopt the Method of Diversified Attack:

In recent years, the Institute of Crop Breedsing and Cultivation,
Chinese Acadenmy of Agricultural Sciences introduced many varieties from
several countries, and made a large-scale collection of domestic varileties.
This work, which has been so successful, must continue. The superior
varieties in the collection should be dispatched@ to a few areas, especially
the areas where the rust diseases occur freguently, so that their charac-
teristics may ve identified in order to select the high yield varieties that
are resistant to many physiological subspecies of rust microorganisms. In
order to learn the resistance of these varieties, the more reliable method
1s artificial inoculstion, and for the purpose of learning their specific
reaction to the various physiological strains, they must be examined in the
greenhouse during the sprouting time, and when they become adult plants.

Regarding the method of breeding, more diversified systems must be
adopted. The work of repeated hybridization that has been started should
be developed further, and the experience should be timely summsrized in
order to accumulate data for further improvement of the work. The method of
inbreeding should also be developed with greater efforts.
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Judging from the history of the work of breeding rust-resistant
wheat verieties, the method of inbreeding proves to be a successful and ef-
fective method. For example, the stem rust-resistant spring wheat
varieties of Thatcher and Newthatch were cbtained with the irbreeding
method. Some tims ago, we used Yen-ta 1885 as a rotated parent for hybridi-
zation, but no outstsnding result was obtained. It is perhaps due to the
fact that the coampound agricultural characteristics of Yen-ta 1835 are not
sufficiently ideal in the first place. If a relatively ideal parent can be
found to serve as the rotating parent, the inbreeding method is really
guite relisble. On the other hand, the dominant characteristic of the rust-
resistance of the parent is also important. Recently, Peking University of
Agriculture started its project of inbreeding Pi-ma 1 ard Nung-ta 183 to

improve their rust-resistance, but to this day, no detailed report has been
published. *

The inbreeding method is also useful for the preservation of the rust-
resistance of a variety. In order to prevent a variety from losing its
rust-resistance, Jensen once suggested the method of obtaining varieties of
mixed systems. Borlaug of Mexico has also adopted a method similar to in-
breeding to obtain varieties resistant to a whole set of diseases. He oOb-
tained several varieties with similsr appearanc- 1t resistant to different
physiological strains, and mixed them mechanically to form several mixed
varieties. The varieties used for the mixture should very with the physio-
logical strains of the microorganisms. If in a certain year, some of the
crop plants become infected, the slowness of the particular strain of micro-
organism in developing and spreading will prevent the occurrence of a
catastrophic damage, and a relatively stable yield may be obtained.

[JPRS Note: Original document ends here, seems incomplete.]’
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