FE R KRR 2020,25(1) . 39-47 http: // zgnydxxb. ijournals. cn
Journal of China Agricultural University DOI:10. 11841/j. issn, 1007-4333. 2020, 01. 05

A [5) 2 B A FE X X 2 32 Al FE MR AR Y =2 T

T ¥ BAEZY KIW THE &K KR OKEE XHEK
(L Z ALK FRAEBRFCT . DT 650201,
2. ZRIARANRALBHEAT LA 7 BT 650000)

O E AUARRBERSEAIRBRAAGHH, 2014—2015 F 24 2 FFHE T IARRABERE (REHNH
R EFRBREFAE ARG A0 MBLEIASGHRELFRBERIN., Z2REW . XEHR f 34 K 25 40
ARG R T ASREBER(ETH HGH AR AR RBREEH ZEER FTEERTB)ERY AR, WEFR
R X BMAMREALETREBRALHARZIE, WEBROAAL AR PO TRBE T XEREZRLA
BABKRTE, ATREERPLBIEAKE  RAK AR YGRS EIN AN R RBEGELEARER
FAHR M ENELE I HF EXHR ST.5%(35/40MABER AL L LEARAARE. L ER/R A 75.0%
(30/40) R EABR A 57.5%(23/40), XA R fo R A5 R HRiE & AP AL 6 A5 7 20 A- B WAL A 2. 5% (1/40) . &
B EHAEFHRMRE TR RMAAE & A 10.0%(16/40),

KB KB ARER: BRER,; EEHEN; AR BESH

hESESE S511.271 XEHS 1007-4333(2020)01-0039-09 XEARER A

Analysis of the environmental impacts on indica rice
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Abstract In order to explore the environmental impacts on indica rice characteristics in three different types of double-
season, one-season or indica-japonica cross planting regions. The variations of agronomic and disease resistance
characters for 40 indica hybrid rices grown in the three regions in two consecutive years were analyzed. The results
showed that the double-season and indica-japonica cross in two regions had significant effects on indica rice agronomic
traits (growth duration, plant height, panicle length, effective tiller, total grains per panicle, seed setting rate, 1 000-
grain weight and yield) , while the traits of one-season region were between them. In the double-season region, panicle
neck blast, sheath blight and bacterial blight diseases were severe, and the indica-japonica cross region was severely
affected by of endemism panicle neck blight and sheath blight. Based on agronomic and disease characters data by
parsimony analysis, it was found that most of the indica hybrid rices with similar agronomic and disease traits showed
continuous distribution according to the different planting rice areas, i.e., 87.5% aggregation of the indica-japonica
cross, 75. 0% aggregation of the one-season and 57.5% aggregation of the double-season. The probability of indica

hybrid rices suitable for planting in both indica-japonica cross and double-season regions was 2.5% , and in the double-
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Table 1 Description of the main agronomic and disease resistance traits for 40 indica hybrid rices

AR

Trait

I b i

Grading description

B e <70 em g 1 LB 10 em N 1 2%

Plant height

Level 1 is no more than 70 cm, and add 1 level for every 10 cm increase

8IS <20 cm 9 1IN 2 em i 1 4

Panicle length

A X

Effective tillers

Tl BB B

Fertile grains per panicle

Seed-setting rate

<50 RECH 1 gL BN 50 Kiin 1 4%

Level 1 is no more than 50 grains, and add 1 level for every 50 grains increase

<60% M 1 g 438 5% 1 4%

Level 1 is no more than 60% , and add 1 level for every 5% increase

Level 1 is no more than 20 cm, and add 1 level for every 2 cm increase

<5 TR 1 BN 5 TR 1 %

Level 1 is no more than 50 thousand tillers, and add 1 level for every 5X 10" tillers increase

TR <20 g M 1 9. BT 2.5 g1 %

1 000-grain weight Level 1 is no more than 20 g, and add 1 level for every 2.5 g increase

FEh <0.60 kg/m* Ny 1 %% .41 50 kg fil 1 %%

Yield Level 1 is no more than 0. 60 kg/m®, and add 1 level for every 50 kg increase

V9 EFRR 0% ,3 9 R<<5%,5 944 5.1%~50.0%,7 94K 50. 1% ~75.0%,9 2 K >75.0%
Level (1) incidence rate 0%, level (3) incidence rate<{5%, level (5) incidence rate 5. 1% —

50. 0%, level (7) incidence rate 50.1% —75.0% , level (9) incidence rate>>75%

i
Leaf blast

1R ERIRTHE 0% ,3 P R<5.0%,5 9K 5.1%~50.0% .7 9 Hy 50. 1% ~70.0%,9 4 K>70.0%

S 5

-

Level (1) incidence rate 0%, level (3) incidence rate<{5%, level (5) incidence rate 5. 1% —

50.0%, level (7) incidence rate 50.1% —70.0%, level (9) incidence rate=>70.0%

Neck blast

TRIEIRR 0% .3 FH<5.0%.5 %N 5. 1%~50.0% .7 % HN>50.0%
Level (1) incidence rate 0% , level (3) incidence rate<(5.0% , level (5) incidence rate 5.1% —

50. 0%, level (7) incidence rate>>50.0%

St
Sheath blight

TR ERHHF 0% .3 P A<10.0%,5 %N 10.1%~15.0%,7 %K >15.0%
Level (1) incidence rate 0%, level (3) incidence rate<C 10. 0%, level (5) incidence rate

10. 1% —15.0% , level (7) incidence rate>>15. 0%

F A

Bacterial blight

2 HRE5SMH

2.1 AREXBHMBRXUBREIAGHREER
XFELE 2 AETE mFAE 3 AN AN [R) 28 ORI R DX b AR
() 40 S RIAE A4 S4B 10 8 T Z MR FEAT 73 T 45
RFW L RIRE 52 4 A e A R 2 B AT X A Z AR
HRWEGR D,
A T RS T RRUA SRR AN [ 28 A A X 3
S5 A A W L 3 B DA S DX > L R X > O

DXANFE S 3 A DX (] 24 52 4 & PROIR 25 S5l B 2. AE
AR R A A A A B WAL 5.2 d; i
BRI N EBRG X J 8 A A2 19.0 d,

PR A RERORL B 4 SR TR L a6
AP IR X AN TR) 28 ARl AS DX 38 5% 748 £k i i 1 5 /1 2 A4
PR S 2 B0 A WU A8 X > B R A X > 38 4l Xl
Fi. WERX &L HE MK 123. 7 cm, B K
26.5 cm B AR R 197, 7 R/ B 450K 67.6% . T
AL 26.9 g Fl7H 0. 8 kg/m® #B 43 il = T A 4 IX.
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Table 2 Average values of agronomic traits of indica hybrid rices at different types of indica planting regions

PR Ay X7 e X B RN X HIHE 22 45 X F (g P
Traits Year DS OS CS F-value
HEFHW/d 2014 136.9£4.7 C 152.64+6.3 B 161.8F4.1 A 121. 64 0
Growth duration 2015 138.6+£5.9B 160.9+2.2 A 162.1+1.9 A 256. 60 0
FRE/em 2014 128.0£7.6 A 106.3+5.0 B 94.5+6.4 C 299.98 0
Plant height 2015 119.4=+6.3 A 109.9+6.0 B 90.6£6.5 C 444, 84 0
K /em 2014 26.7£2.0 A 26.7E1.1 A 22.9+1.1B 148. 33 0
Panicle length 2015 26.3EF1.4 A 24.3+1.3 B 21.3+1.1C 263.53 0
A R/ (15 B /m*) 2014 252.0427.0 B 310.5+40.5 A 318.0+37.5 A 37.93 0
Effective tiller 2015 264.0439.0 C 312.0448.0 B 342.0449.5 A 55.93 0
Tl R i/ A 2014 204.8+31.2 A 149.64+29.1 B 137.1+22.6 B 66.92 0
Total grains per panicle 2015 190.6+35.6 A 180.7434.6 A 133.3£30.4 B 113.25 0
O Y 2014 65.6+11.1 A 64.2+12.2 A 62.4+13.1 A 0.56 0.579
Seed setting rate 2015 69.6+11.5 A 70.3+11.7 A 37.7+18.6 B 41. 06 0
TR HE/g 2014 26.7+t2.8 A 24.5£3.0B 24.2+2.9B 407. 37 0
1 000-grain weight 2015 27.142.5 A 26.942.7 A 23.4+2.3 B 47.70 0
Feie / (kg/m”) 2014 0.940.2 A 0.740.2 B 0.740.2 B 19.07 0
Yield 2015 0.74+0.1 A 0.840.2 A 0.440.2 B 58.76 0

TE DS, S HAE X s OS S b A X CS R RE 22 45 X . P R4S [l (9 7 BE AR K 2 0. 0100 1 3K . R,

Note: DS, double-season indica region; OS, one-season indica region; CS, indica-japonica crosses region. Values within same row

followed by the same letter are not significantly different at the 0. 01 probability level. The same below.

M 92.5 em.22. 1 em.135. 2 ki/F8.50.1%.23.8 g
F10.55 kg/m’, i A 22 B IA M ik K
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Table 3 Variaion of disease incidence for 40 indica hybrid rices at different types of indica planting regions

T B i I
DS OS CS
9 5
Diseas Gradi AL . FEA L . FEAEL .
isease rading )Y, B % SR Y,
No. of No. of No. of
Incidence Incidence Incidence
sample sample sample
1 5 12.5 3 7.5 13 32.5
3 35 87.5 37 92.5 27 67.5
o
5 0 0.0 0 0.0 0 0.0
Leaf blast
7 0 0.0 0 0.0 0 0.0
9 0 0.0 0 0.0 0 0.0
1 0 0.0 18 45.0 0 0.0
3 8 20.0 4 10.0 10 25.0
5 11 27.5 18 45.0 8 20.0
Neck blast
7 13 32.5 0 0.0 6 15.0
9 8 20.0 0 0.0 16 40.0
1 4 10.0 12 30.0 12 30.0
2R 3 21 52.5 21 52.5 23 57.5
Sheath blight 5 13 32.5 7 17.5 4 10.0
7 2 5.0 0 0.0 1 2.5
1 19 47.5 15 37.5 20 50.0
B A 3 16 40.0 23 57.5 20 50.0
Bacterial blight 5 3 7.5 2 5.0 0 0.0
7 2 5.0 0 0.0 0 0.0

2.3 AEAXBUBRUBRLTAHANEERN
BT AR 4 U AU R GBI X 3 AR
[ S AVRNAE X 9 40 >Rl 7 2% 22 20 6 40 B » 25 2R
NS AFZEAVIIAE X 22 R A B LR B RBZH R
PGS AR (B 1 AR 2), 2014 4E 1 20 4K S 4%
A E D, FERH X, B 2 N4 A Cl407 Al
C1409 #p, Hofth 18 MR H BB ERE T M. A
90. 0% (18/20) M 4 X H A REH — . 7 WNER
X.0 NARAHEEES . R 45, 0%
(9/20) ,FH 10 M S5HERFXMAEGRELE K. H
IS8 X H A REE R, BFERHX 19 4,
KRG XA 10 AN HISS 55 XY 2 2% 38 41 TR 4
—NRMAAZH G RER, ERFERX A 144

LA BL402 5B HARE,

2015 AEFPAE Y 20 ASHIFE R 2 A (K 2) W E RS
FEIX LB 3 N 4eas 4l A C1505,C1506 F1 C1510 4p,
Hofth 17 Z2 e H G REFE B, i dH G B8
85.0%(17/20), TEMERIX, 14 MHCH A RE
Gy b HA 70, 0% (14/20) . RUFERE X Y 6 4~ 44
G SR BRI AR HEREE R, AF
FEIX I 20 D2Aesc & 5 W ERFX M 6 MR HA
RER—D KL H AR,

GORE2 SR R E A
Rl DX 1 44 38 4 22 001 28 1 e JEFf e hl g X 3R
B — R HEMEE SR X R &N &,
L5 bR IA L XUZE R XA BE A X2 A R b X% Rl
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A1401~A1420, HIRE LS4 A 1401 ~ 1420 Fh A T X2 Al 6 X B 44 45 s B1401 ~ B1420, HIfE 438 4H & 1401 ~
1420 FoR T B MG X G 5 5 C1401~C1420, RIFF A4 1401~ 1420 Fdl TR A4 X 4 5. T,

A1401—A1420, the 20 indica hybrid rices are planted at double-season indica region; B1401— B1420, the 20
indica hybrid rices are planted at one-season indica region; C1401—C1420, the 20 indica hybrid rices are planted at

indica-japonica cross region. The sames below.
1 2014 E20 MHIFBRZTAEH 2 AMEREFAAXRBEBERHWE LSS
Fig. 1 Parsimony analysis of 12 traits of 20 indica hybrid rices at

three different types of indica planting regions in 2014
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2 2015 EEIANAARBBERME 20N EZHMBRLTAEGHN 12 MEROEHAES
Fig. 2 Parsimony analysis of 12 traits of 20 indica hybrid rices at different types of indica planting regions in 2015
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