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Abstract After 20 years of dedicated research, Jiafuzhan
has been successfully developed under the new technologies
in breeding high-quality early indica rice cultivars. Its rice
quality has almost reached the A-level Editable Rice of
Agriculture Department of China, and its average production
reaches 400500 kg/(666.7 m?). This new cultivar also has
other characteristics such as enhanced resistance of blast
and fallen, steady productivity, and strong adaptability.
Jiafuzhan has been put into production of over 11.4 x 10* hm?
in Fujian Province and has been introduced and extended
in other Provinces like Jiangxi, Guangdong, and Guangxi,
China. The successes of breeding Jiafuzhan is a solution to
the existing perennial problems in the rice industry, such as
poor grain quality of big-grain rice and early indica rice, low
productivity, and poor blast resistance of elite rice.
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1 Introduction

Since the 1950s, rice breeders in China have had a great
contribution to the world’s rice breeding and production
programs. They have also largely increased the grain yield in
our country, owing to their first successful development of the
dwarf culm rice variety, and their application of rice heterosis
for the world. However, the improvement of rice quality has
been ignored for a long time and this led to poor grain quality
of developed high-yielding rice varieties or combinations,
especially early indica rice commercial varieties in rice
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growing areas of south China. There is an urgent need to
develop a rice variety with high-yield, elite, disease and pest
resistance, and strong adaptability for the development of the
national economy (Huang et al., 1998).

We have been engaged in high quality and high-yielding
rice breeding in the past 20 years (Wang et al., 2001; Wang
et al., 2003) and a new technology for developing new
elite rice varieties was successfully built. Based on this tech-
nology, we developed indica rice varieties Wuzhen No. 1,
Jiahe No. 7 and Jiahezaozhan. Jiafuzhan, a new early indica
rice cultivar with 30 g of 1 000-grain weight, high and stable
yield, high quality, disease and pest resistance, and strong
adaptability, has been successfully developed in 2003. Its rice
quality has almost reached the A-level Editable Rice of the
Agriculture Department of China.

The successes and extension of breeding Jiafuzhan
in Fujian Province is a solution to the existing perennial
problems in the rice industry, such as poor grain quality of
big grain rice and early indica rice, low productivity, and
poor blast resistance of elite rice. It has become a new elite
early indica rice germplasm in rice breeding and shall
profoundly influence on the selection and production of elite
indica rice variety.

2 Materials and methods

2.1 Materials
Female parent: Jiahezaozhan, high quality, moderate rice
blast sensitiveness and 26.8 g of 1000-grain weight.

Male parent: Jiafu418, a mutant progeny derived from
the rice pollen irradiated by y-ray, poor grain quality, blast
resistance and 36.4 g of 1000-weight grain.

Check variety: 78130 and Jiahezaozhan.



2.2 Methods

(1) Hybridization: blooming Jiahezaozhan plants were
gathered; then emasculated by warm water, trimming spikelet
and packaged by paper bag; pollinated with the pollens
irradiated by y-ray from Jiafu418.

(2) Breeding method: a new breeding technology for
developing new elite rice variety that we invented was
applied.

(3) Yield test: entering regional and production test results
from Fujian Province in 2001 and 2002.

(4) Test of rice blast resistance: entering regional varietal
test results from Fujian Province in 2001 and 2002 and
the identification of blast resistance by national regional
varietal test in South China in 2002. The identification of
artificial inoculation in the laboratory was conducted by the
College of Plant Protection of Fujian Agriculture and Forestry
University.

(5) Rice grain quality determination: rice grain sampled
from different seasons and areas in 2001-2003 and deter-
mined by Rice Products Quality Supervision and Inspection
and the Ministry of Agriculture Testing Centers.

3 Results

3.1 Breeding procedures of Jiafuzhan

(1) Cross between parents: hybrid seeds from the cross
between Jiahezaozhan (a high quality and 26.8 g of
1000-grain weight rice cultivar) and Jiafu418 (an irradiation
mutant with poor grain quality and 36.4 g of 1000-grain
weight) were harvested in the autumn of 1997.

(2) Construction of a separating population: hybrid seeds
were grown in plastic greenhouse in the winter of 1997 and F,
seeds (Code No. 189) were harvested. Fourteen single plants
of excellent comprehensive characters were selected from
the F, separating population (Code No. 1232) which was
composed of more than 900 plants grown in the spring of
1998.

(3) Selection of separating materials: 20 single plants with
big panicle, good maturity and appearance were selected from
14 F, lines (Code No. 110) in the autumn of 1998.

Screening of rice blast resistance and grain quality were
conducted on the selected 12 F, lines (Code No. 224-234) in
the spring of 1999 and three single plants were obtained.

Eight single plants of excellent comprehensive characters
were selected from three Fs lines (Code No. 127) in the
autumn of 1999.

Rice blast resistance and grain quality of selected 8 F, lines
(Code No. 59-66) were identified in the spring of 2000 and
10 single plants were selected.

Ten F; lines (Code No. 21-30) were grown in the autumn
of 2000 and the line of the highest yield was named
Jiafuzhan.
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Jiafuzhan was included in the new varietal regional test in
Fujian Province and Xiamen city in the spring of 2001.

In the spring of 2002, Jiafuzhan entered the regional test
and production test in Fujian Province. It was identified as a
new elite early indica rice variety, which was characterized
by good quality, high-yield, strong blast resistance and adapt-
ability by the scientists, approved by Fujian Science and
Technology Department on July 16, 2002.

Jiafuzhan was certified by the Fujian Province Crop
variety Certification Committee in January 2003, indicating
that Jiafuzhan belongs to late mature early indica rice
cultivar, similar total growth duration to check variety 78130,
stable yield, mid-tillering but weak, good leaf color in the late
ripening stage, resistance to lodging, moderate blast resis-
tance, high quality and suitably cultivated in the entire Fujian
Province as early rice.

Jiafuzhan has been put into production in over 11.4 x
10* hm? in Fujian Province in 2003-2004. Its sowing areas
accounted for 23.7% of total sowing areas of early rice
throughout Fujian Province in 2004. Moreover, it has been
successfully introduced and planted in other Provinces like
Guangxi, Jiangxi, and Guangdong, China.

Jiafuzhan won the support of the national post-subsidy
fund in 2004 and ranked first.

3.2 Characteristics of Jiafuzhan (Wang, 2004)

Total growth duration of Jiafuzhan is approximately 123 days.
It belongs to the basic vegetative growth type and has more
stable total accumulated temperatures. Jiafuzhan has the
following characteristics: an average plant height of 105 cm,
compact plant type, short and erect flag leaf, dark green leaf
color, sturdy stem, resistant to lodging, 9 effective panicles
per plant, panicle length of 22 cm, spike density of 50 grains
per 10 cm, filled grain of 90%, 1000-grain weight of about
30 g, average grain yield of 400-450 kg/(666.7 m?), with
high yield over 500 kg/m?, stable yield, resistance to rice blast
and less bacterial blight, no purple culm disease, resistance to
brown planthopper, strong activity of root system and func-
tional leaf as well as good leaf color in late stage. Its early rice
grain quality almost reached the A-level Editable Rice of the
Agriculture Department of China.

3.3 Yield performance of Jiafuzhan

(1) The results of varietal regional trials in Fujian Province
(Table 1) showed that grain yield of Jiafuzhan among new
earlyrice varietiesranged from 373.33t0 539.50 kg/(666.7 m?)
at 17 sites in 2001, with an average yield of 417.38 kg/
(666.7 m?), which was 7.45% lower than that of the check
variety 78 130. In 2002, its grain yield ranged from 312.50 to
570.00 kg/(666.7 m?) at 14 sites, with an average yield of
418.37 kg/(666.7 m?), which was 3.62% higher than that of
the check variety Jiahezaozhan (1% significant level). The
average yield of Jiafuzhan in the two-year regional trials was
almost the same, suggesting that Jiafuzhan had a very good
yield stability.
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Table 1 Yield of Jiafuzhan in regional trials from 2001 to 2002
Year Type Cultivar Yield /(kg-666.7'-m72) Average yield /(kg-666.7"'-m7?) Over ck/+ %
2001 Regional test Jiafuzhan 373.33-539.50 417.38 -7.45%
78130(ck) 374.17-577.00 450.99 —
2002 Regional test Jiafuzhan 312.50-570.0 418.37 3.62%
Jiahezaozhan(ck) 311.17-535.42 403.76 —

(2) The results of production trials in different experimen-
tal sites (Table 2) indicated that grain yield of Jiafuzhan
ranged from 380.00 to 504.50 kg/666.7 m=, with an average
yield of 434.26 kg/666.7 m™, which was 8.76% higher than
that of the check variety Jiahezaozhan.

3.4 Grain quality of Jiafuzhan

Rice grains of Jiafuzhan from different locations in early
and late seasons were sampled and analyzed in 2000-2003

(Tables 3 and 4). The results showed that grain quality of
Jiafuzhan was excellent and stable. Its percentage of brown
rice was 79%—80%, milled rice recovery 70%—74%, grain
length 7.3-7.7 mm, length-width ratio 3.5-3.9, chalkiness
size <2, transparency 1-2, alkali value 6.8-7.0, amylase
content 13%—18%, and protein content 8.3%—10.0%. They
basically reached the A-level of the Ministry Criteria for High
Grain Quality Rice.

According to the surveyed results of 919 indica and
Japonica rice varieties including 349 early indica rice

Table 2 Experimental production of new early rice cultivar Jianfuzhan in 2002

County (city) Plant height Panicle length Spikelets per Filled grain/% Grain weight’/kg Actual yield/kg
/em /cm panicle filled grain/%
Hanjiang district 109.00 — 82.50 84.99 28.40 437.50
Tongan district 108.00 21.13 74.15 88.25 29.00 417.20
Shishi city 122.00 21.20 91.40 94.75 29.00 504.50
Longhai city 107.00 21.30 88.70 97.07 29.50 405.20
Xinluo district 112.00 — 94.80 95.25 27.80 460.20
Sha county 100.00 — 84.90 91.40 28.00 428.00
Jian’ou city 99.75 19.20 108.00 85.00 28.00 428.60
Fu’an city 110.40 21.27 100.10 92.71 28.00 447.20
Minhou county 118.00 22.20 104.00 80.48 27.30 380.00
Table 3 Analysis of grain quality of Jiafuzhan in different areas and seasons
Season BR /% MR HR GL L/'w CR CS TR AV GC AC PC
1% 1% /mm 1% 1% (scale) (scale) /mm /% /%
2000 early 82.6 74.5 51.8 7.4 3.9 2 0.1 1 7.0 82 13.6 10.0
2001 early 78.8 72.4 44.8 7.6 3.7 6 0.9 2 7.0 86 13.8 8.4
Early in Tong’an 80.2 71.9 53.6 7.3 3.6 12 0.9 2 7.0 76 14.2 8.3
2002 early 80.2 71.5 26.3 7.4 3.5 3 1.1 2 6.8 74 15.4 10.0
Early in Hainan 79.2 70.7 43.4 7.4 3.6 1 0.1 1 6.9 62 15.5 9.4
Regional test 79.5 71.1 40.4 7.7 3.8 3 0.3 1 7.0 61 18.1 —
of South China
2003 early 79.6 72.5 47.5 7.6 3.6 6 1.3 1 6.7 82 16.1 8.6
Early in Shishi city 79.8 72.6 56.1 7.3 3.6 8 1.7 1 7.0 78 15.4 9.9
Early in Sha county 80.0 73.0 70.0 7.4 4.0 6 1.0 — — 50 18.0 —
2001 late 79.1 71.6 44.9 7.6 3.7 1 0.1 1 7.0 48 16.4 8.7
2002 late 80.7 72.4 62.7 7.7 3.7 10 1.5 1 6.9 72 17.6 10.0
2003 late 79.8 72.1 573 7.8 3.9 2 0.2 1 7.0 82 17.1 11.1

1) in the first list, early means early season and late means late season; 2) BR: brown rice, milled rice; HR: head milled rice; GL: grain length; L/W: length-
width ratio; CR: chalkiness rate; CS: chalkiness size; TR: translucency; AV: alkali value; GC: Gel consistency; AC: amylase content; PC: protein content

Table 4 Analysis of main characteristics variation in grain quality of Jiafuzhan in different years and areas

Item BR/% HR/% GL/mm CR/% CS/% AV (scale) GC/mm AC/%
Range 78.8-82.6 26.3-70 7.2-7.1 1-12 0.1-1.7 6.8-7.0 50-86 13.6-18.0
Mean 80.0 48.2 7.5 5.2 0.8 6.9 72.4 15.6
Standard deviation 1.020 11.330 0.1343 3.224 0.520 0.109 11.226 1.547
Coefficient of variation/% 1.28 23.50 1.80 61.74 63.27 1.57 15.50 9.94




varieties (Table 5, except for the variety Jiahezaozhan) from
all over the country by Luo Yikun et al (2002)), grain quality
of Jiafuzhan in the early season all surpassed the mean value
of surveyed early indica rice (Table 5). Jiafuzhan has become
not only one of the rice varieties with the lowest chalkiness
and the largest length-width ratio among elite early indica
rice varieties in China at present, but also better than Thailand
aromatic rice or Jasmine 85.

3.5 Stress resistance of Jiafuzhan

The results of identifying rice blast resistance of Jiafuzhan in
2001 and 2002 (Table 6) indicated that the index of leaf blast
resistance in field’s natural identification were 75.0% and
72.2%, respectively, expressing moderate resistance to leaf
last, and the index of spike-neck blast resistance were 93.1%
and 90.7%, respectively, expressing resistance to spike-neck
blast. Its rice blast resistance was apparently stronger than
check varieties 78130 and Jiahezaozhan.
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The results of artificial inoculation identification in the
laboratory in 2001 and 2002 (Table 7) showed that the rate of
resistant blast strains for Jiafuzhan were 61.11% and 75.00%,
respectively. Its rate of resistant blast strains from 16—18
strains based on A, B, and C groups reached 61.11%—75.00%.
Jiafuzhan especially expressed high resistance to dominant
strains of ZB series of Fujian Province.

The comprehensive appraisal of Jiafuzhan was that it had
moderate blast resistance according to the identification of
rice blast resistance in the regional trial of Fujian Province.

The rice blast identification of the national southern
regional trial in 2002 showed that the mean scale of leaf blast
resistance of Jiafuzhan was 2 (ranging from 0 to 4), and spike
blast resistance was 4 (ranging from 3 to 5), which led
to 8.1% yield loss. Brown and white-black planthoppers
resistance were identified as 3 in the scale. Thus, its compre-
hensive appraisal was moderate resistance to rice blast and
planthopper.

Table 5 Comparison of rice quality between Jiafuzhan and other early indica rice varieties

Characters Rice growing areas in South Rice growing areas in Middle Agroma rice Jmine85 Jiafuzhan
China and Lower Changjiang River of Thailand
Range Mean Range Mean
BR /% 79-82.0 80.4 78.6-81.6 79.8 — — 82.6
MR /% 71.6-74.9 73.3 67.4-74.0 71.6 - - 74.5
HR /% 47.3-69.2 56.9 34.6-64.8 511 - - 51.8
GL /mm 5.7-6.9 6.3 5.1-7.5 6.6 7.6 6.9 7.4
L/W 22-35 3.0 2.6-3.8 3.1 3.6 3.2 3.9
CR /% 4.0-23 11.7 8-99 36.8 6 15 2
CS /% 0.4-6.1 3.0 1.5-13.7 4.0 0.6 1.5 0.1
TR (scale) 1-3 1.6 1-3 2 1 1 1
AV (scale) 4.8-7.0 63 3.7-7.0 6.0 7.0 6.0 7.0
GC /mm 53-88 71.9 44-100 73.8 89 68 82
AC /% 12.5-26.6 18.4 11.5-24.1 16.2 19.2 17.8 13.6
PC /% 7.8-11.4 9.3 8.1-13.4 10.3 - - 10.0
Table 6 Results of identifying rice blast resistance of Jiafuzhan from 2001 to 2002
Year Variety No. Natural induced identification in the field Compre-
of - hensive
sites Leaf blast Spik.e-neck blast appraisal
0-3 level 4 level >5 level Index of 0-3 level 4 level >5 level Index of
disease disease
sites %  sites % sites %  resistance = sites %  sites % sites %  resistance
2001 Jiafuzhan 8 7 875 1 12.5 0 0 75.0 7 12.5 1 125 0 0 93.1 MR
78130(ck) 8 1 12.5 2 25.0 5 62.5 45.83 2 25.5 2 255 4 500 333 S
2002 Jiafuzhan 6 4 66.7 1 16.7 1 16.7 72.2 6 100 0 0 0 0 90.7 MR
Jiahezaozhan/ck 6 2 333 2 333 2 333 61.1 6 100 0 0 0 0 83.3 S
Table 7 Comparison of various blast resistance between Jiafuzhan and other breeds in 2002
Tested Jiang2 A 78334 95036 Zhong26 Smo0 Smol Smol Smol Smol Jyol Jyol Lyol Lyol Resistant Comprehensive
variety ZB1S  ZA27 ZB3l ZGl1 010 001 00ZB 005A OIlA 021 039 022 023 blast appraisal
strains/%
Jiafuzhan HR HR HR HR HR HR  MS HS HR HR MR MS S 75 MR
Jiahezaozhan/ck R MS HR MR HS MS HS HS MS MS MS HS MR 37.5 S
Weiyou77 /ck HS HS HS HS S HS HS HS HS HS HS HS S 0 S
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3.6 Application of Jiafuzhan

Table 8 shows the results of the main experimental produc-
tions and demonstrations of Jiafuzhan in Fujian Province.
Jiafuzhan exhibited high-yield and good quality. Its average
yield was 400-450 kg/666.7 m?, with a high yield of 500—
600 kg/666.7 m? despite suffering from a high temperature
climate that led to the highly reduced filled grains of many
varieties. It also showed resistance to rice blast and
planthopper, strong resistance to lodging and cold, and
tolerance to heat.

The accumulated planting areas of Jiafuzhan reached
11.4x 10 hm? in Fujian Province from 2003 to 2004. Its
sowing areas in 2004 accounted for 23.7% of total sowing
areas of early rice. Jiafuzhan was selected as one of the
storage seeds in conventional high quality rice varieties by
the Fujian Province Department of Agriculture.

Recently, Jiafuzhan has been introduced and cultivated in
other Provinces like Guangxi, Guangdong, Jiangxi, and all
expressed strong stress resistance, good quality, and high
yield. It became a unique conventional elite rice variety in
Guangxi Seed Station in December 2003.

4 Discussion

4.1 Persevering in breeding target of the combination
of high-yielding, good quality, stress resistance, and
adaptability

It is very difficult for us to develop a new high quality early
indica rice variety and challenges such as poor grain quality
of big-grain rice and early indica rice, low productivity, and
poor blast resistance of elite rice, which usually exist in rice
breeding projects. In the past 20 years, our targets were
to develop new early indica rice variety with total growth
duration of 120-130 days, grain yield of 500 kg/(666.7 m?),
rice quality of above 2-level by the Editable Rice of the
Agriculture Department of China, resistance to blast and
suitable cultivation in most rice growing areas of Fujian
Province. According to this target, we were not only success-
ful in developing a new early indica rice variety, Jiafuzhan,
which is characterized by big grain, good quality, high-yield,

resistance to disease and pest and strong adaptability by
improving breeding technology, but also solved the problem
of poor grain quality of early indica rice.

4.2 Building an excellent screening technology of rice
quality and resolving the problems of poor grain quality of
early rice and unstable inheritance of rice quality traits

Milling quality and appearance quality are both the most
important index in developing new elite rice variety. Among
them, head milled rice, transparency, chalky grain, and
chalkiness are easily influenced by environmental condition
and had inferior genetic stability. Up to now, these are still
difficult problems for developing new elite rice variety and
has not been solved yet.

Developing new rice variety is a grand process of selec-
tion, and grain quality analysis cannot be completely con-
ducted for every generation or selected lines. Thus, we first
observed milled quality and appearance quality of selected
lines and then completely identify for stable excellent lines.

In our breeding work, we built a screening method, a quick
dry and promotion change and integral big sample hull
of multiple generations, continuously enhanced the index of
selection and resolutely eliminated the lines that did not
accord with the index of selection except for ‘bridge’ materi-
als with special traits. Owing to the continuously improving
index of grain quality, the new developed rice variety
possessed good genetic stability.

The rice quality of Jiafuzhan not only reached the A-level
Criteria of Editable High Grain Quality Rice due to its 30 g of
1000-grain weight, grain length 7.4 mm, length-width ratio
3.9, chalkiness 0.1, transparency 1, and head milled rice 60%,
but also expressed good genetic stability (Tables 3, 4). Its
quality was better than our national elite indica rice variety
(Table 5) and was minimally affected by the environment.

4.3 Increasing grain yield of elite rice variety through
suitable combination of panicle number, total spikelet
number and grain weight

Panicle number, total spikelet number, and 1000-grain weight
are the main high-yielding factors of rice variety. We sug-
gested, under present cultivation condition, that it is very

Table 8 Status of main experimental production fields of Jiafuzhan at Fujian in 2003—2004

Site Area/hm? Yield/(kg-666.7'-m™) Site Area/hm? Yield/(kg-666.7'-m™)
Youxi county 6.7 433.2-491.8 Sanming city 30 398.0-428.0
Putian city 6.7 437.5-501.5 Dongge farm 6.7 400.4-450.2
Xiamen city 7 437.3-502.8 Jinjiang city 30 441.3-468.9
Shishi city 80 504.5-551.5 Fu’an city 6.7 447.2-483.4
Longhai city 706 405.2-425.4 Yong’an city 4 400-507
Longyan city 7 404.6-460.2 Xiaotao town 100 485.5-635.5
Jian’ou city 10 405.0-452.2 Nanping city 10 428.6-459.2
Hainan Provincial Institute 0.2 509 Guangdong Academy 3.34 342400
of Tropical Agricultural of Agricultural Sciences
Resources, Sanya Shantou city 55 460-550
Jiangxi Province 100 400-500




difficult for conventional rice variety to further increase
panicle number and spikelet number. If 1000-grain weight
enhances 1 g, grain yield, it will increase 15-20 kg/(666.7 m?)
under the same panicle number. Therefore, improving yield
potential by 1000-grain weight was still exploited. In order to
enhance yield level of elite rice variety, we planned to
increase spikelet and filled grain based on multiple panicle
numbers, continuously raised 1000-grain weight, and finally
accomplished suitable combination of panicle number, filled
grain number and grain weight.

Though it is no big grain rice and elite rice germplasm,
we have achieved a mutant Jiafu418, which is characterized
by specific big grain, dwarf culm, disease resistant and
36.4 g of 1000-grain weight, by using mutation breeding
technology derived from the rice pollens irradiated by y-ray.
Then, a cross was conducted between this mutant Jiafu418
and a high quality and 26.8 g of 1000-grain weight rice vari-
ety Jiahezaozhan. We have developed a good quality and
high-yielding rice cultivar Jiafuzhan by continuous screening
for many years, which had 30 g of 1000-grain weight, aver-
age nine effective panicle numbers and 900 filled grains per
plant, average yield of 400-450 kg/(666.7 m?), and with a
high yield of 500-600 kg/(666.7 m?).

4.4 Resolving the problem of poor grain quality of big
grain rice by increasing length-width ratio

For a long time, most breeders thought that big chalkiness
must exist when 1000-grain weight of rice varieties is over
28 g. However, we held that there is no close relationship
between big grain and poor quality, which can be further
overcome through breeding technology.

Therefore, we analyzed the relationships among grain
length, kernel width and chalkiness, and the physiological
mechanism of chalkiness formation. Results demonstrated
that rice chalkiness will enhance with the increase of grain
width. However, a suitable increase of rice grain length
except grain width (i.e., the increase of length-width ratio)
can improve grain weight except chalkiness for the purpose
of the quality of appearance, i.e., good appearance. Based on
this idea, we have developed a 30 g of 1000-grain weight and
elite rice cultivar Jiafuzhan whose chalkiness reached A-level
of Editable Rice Standard.

4.5 Resolving the problem of poor disease resistance of
high quality through multiple-generation and natural
resistance to disease screening in rice blast areas

Rice growing areas of Fujian Province have a special natural
ecological environment and consequently, many introduced
rice varieties with disease resistance grown in Fujian all had
difficulty to inhibit the infection of rice blast strains. It is
obvious that it is very important to develop rice varieties
which can adapt to the special ecological environment of
Fujian Province.

Elite rice varieties usually all express poor resistance to
disease, but they are not a contradiction that cannot be solved.
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To develop high quality and disease-resistant rice variety, it
needs elite parents with good resistance to disease. We have
achieved rice high quality and disease-resistant “bridge”
materials with various resistant genes from the cross between
IR series rice varieties and disease-resistant rice varieties
from home. At the same time, we built long-term bases of
disease resistance screening in rice blast areas of Fujian
Province and conducted multiple-generation identification
and screening under natural induced conditions. Thus, rice
cultivar Jiafuzhan, which was characterized by stronger blast
resistance, inherited stability, cold resistance in seedling stage
and better lodging to resistance, was developed based on the
above technologies (Cai and Chen, 2004; Zhang, 2005).

4.6 Increasing efficiency and shortening time of breeding
variety by using advanced technology and improving
breeding techniques

In general, rice conventional breeding uses pedigree method.
It usually needs 68 years for a rice variety from breeding
to adoption. Furthermore, it is even more difficult to develop
an elite rice variety because of multiple screening and
identification of quality characteristics.

We emphatically improved the traditional pedigree
method according to the law of segregation of filial genera-
tion, which resulted in the increase of the variation of filial
generation, and closely combined indoor self-invented
special rice grain quality screening techniques with outdoor
resistant disease identification for the purpose of increasing
the efficiency of breeding variety. Moreover, we built an
over-wintering greenhouse using favorable ecological envi-
ronment, which can grow triple cropping rice in one year,
and this contributed to shortening the time of the breeding
variety.

4.7 Jiafuzhan is one of the rice varieties with the biggest
1000-grain weight and length-width ratio among elite early
indica rice varieties in China

According to the current status of breeding new elite rice
variety and different climate and geographic conditions, early
indica rice growing areas of South China are regionalized
into three big regions: (I) Guangdong and Guangxi Provinces;
(II) Fujian Province and South of Jiangxi and Hunan; (III)
Zhejiang, Jiangxi, Hunan, and Anhui.

Main elite early indica rice varieties are characterized
by big panicle, more spikelet, and small grain size with
16-24 g of 1000-grain weight in Guangdong and Guangxi
such as Yuexiangzhan, Chaotai, Fenghuazhan, and Huang-
huazhan, by middle grain size and type with 22—26 g of
1000-grain weight in Hunan, Zhejiang, Jiangxi, and Anhui
like Zhongjian No. 2, Jiayu 948, Zhongjian, 100 and
Xiangzaoxian 31, and by middle and big grain size and type
with 26-30 g of 1000-grain weight in Fujian Province as
Jiahezaozhan and Jiafuzhan.
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Rice cultivar Jiafuzhan has one of the biggest 1000-grain
weight and the smallest chalkiness rate and size among elite
early indica rice varieties in China whose 1000-grain weight
reaches 30 g, grain length 7.5 mm and length-width ratio
3.9.
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