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Abstract

Response characteristics of yield and quality to different air temperature and light conditions were investigated

in this study. A comparative experiment was carried out by using total 18 medium rice varieties as materials under field conditions
to study the differences in yield and quality traits under diverse climatic conditions in the Yangtze River basin. The study was
conducted in 10 and 11 sites of nine provinces during 2017 and 2018. The sowing times were set for three groups, divided into
three periods before and after the local optimum sowing time. Furthermore, the correlation analysis between rice yield/quality
characters and temperature/light condition during the growth periods was studied. The results showed that the light/temperature
characteristics of the test sites including three sowing stages could be divided into three areas including high temperature and high
light area (HTHLA, main in the middle part of the Yangtze River basin) , low temperature and low light area (LTLLA, main in
the west part of the Yangtze River basin) and middle temperature and middle light area (MTMLA, main in the east part of the
Yangize River basin). The changes of yield and quality traits in different regions also showed regional characteristics. For yield,
it was shown as LTLLASMTMLA>HTHLA. For quality traits, different traits showed different performance. The milled rice rate
was shown as MTMLA >LTLLA >HTHLA. Both the chalkiness rate and protein content were as HTHLA > MTMLA> LTLLA. Am-
ylose content was LTLLASHTHLA>MTMLA. The gel consistency was MTMLA > HTHLA > LTLLA. Gelatinization temperature a-
mong areas was no significant difference. Correlation analysis showed that the light and temperature after full heading were signifi-
cantly correlated with yield and quality characteristics (P<0.05). In whole, choosing suitable varieties according to the condi-
tions within 20 days after heading (the average temperature is no more than 31 “C and sunshine hours are no more than 160 h in
the middle part, the average temperature is no more than 29 °C and sunshine hours are no less than 90 h in the east part, and the

average temperature is no less than 20 °C and sunshine hours are no less than 110 h in the west part, the rice varieties with high

yield and good quality can be planted in all the areas of Yangtze River basin.
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Table 1 Variety selection and sowing dates of test sites

R AR ) PR A R) A
VIFRHEL: 33°63'N, 119°3'E, 15 m 2017 FEEAE 9108, 1okl 2503, BAE AT 9311, LA 155 P 15, Y Ptk 4 5 it 7100 05-05,05-20,06-05
2018 9311, HgHH 9108, Bty C WfiLAR Y RS 5 5 T 502, kil 2503, FrAFR 2115 05-01,05-21,06-11
VLSRHIRT 31°35'N,119°11'E, 26 m 2017 WERE 5 5, Wik 45, BRE 9108, A 5055, ol 2503, HiAe 5, 9311, C WA &, Wil 4 04-28,05-13,05-28
SY W15
2018 9311, 9108, ¥ 5, C PHALAR b7 WERT 5 5 T 502, Hokll 2503, AL 2115 04-28,05-18,06-08
TSN 31°27'N,120°25'E, 6 m 2018 9311, Bt 9108, Bt 7, C WfLAE Y RS 5 5 A 502, kil 2503, FLAFR 2115 04-24,05-15,06-04
TEAHE 31°53'N, UPISE, 4m 2017 ERE S5, Mol 45, BIKE 9108, REAH 5055, Hhli2503, #fE Y, 9311, C WithfE Y, EM  04-25,05-10,05-25
45, YWtk 15
2018 9311, FEHE 9108, ¥ 5, C PHALAR b7 MERT 5 5 T 502, Holl 2503, LA 2115 04-25,05-15,06-05
TIPEHERE 28°22'N, LIPIIE, 18 m 2017  ERE 55, Mt 45, Rt 9108, RIHE 5055, kil 2503, ik (5, 9311, C WA, Fmif 4 05-08,05-23,06-07
S, YW1 5
2018 9311, HAE C PILAR T B 502, FFAl 2503, B 2115 05-03,05-23,06-12
WHESTL 30°50'N, 113°6'E, 45 m 2017 Al 2503, AL 9311 FEAE 9108 .C Wiftedi EWith4 5. Y Btk 1 5 04-15,04-30,05-15
2018 9311 FEAE N C AR RS 5 5 JE 502, il 2503 A 2115 04-25,05-01,05-25
PUIET: 30°15'N,105°32E, 275 m 2017 Ltk 502, %Ak, 9311, FkE 9108, C WItRAR L B 2115, Y Wtk 15 03-20,04-05,04-30
2018 9311, FEHE 9108, ¥ 5, C PHALAR b7 MERT 5 5 T 502, Holl 2503, AL 2115 03-20,04-10,04-30
FPIK)I| 29°26'N, 106°55'E, 417 m 2017  T#fi 9108,9311, FLAFL 2115, ifk 7109, i 203, C WfiAE s, Y Witk 1 = 04-10,04-20,04-30
2018 9311 IHE 9108 Btk C WIHRAE S JERE 5 5 B 502, okl 2503 LA 2115 97 03-10,03-30,04-19
118
TR 23°9'N, 113°22'E, 12 m 2017 HAE 2115, Wi 45,9311, 8 okl 2503, ERILE 15 04-10,04-25,05-10
LRI 24°37'N, 98°45'F, 882 m 2017 TS 502, #fE 9311, BIkE 9108, C W{LAE Y A 2115,Y Bl 1 5 03-15,04-01,04-15
2018 9311, #AE M, C PR B 502, okl 2503, HAA 2115 04-04,04-20,05-05
BEMIPEPH  26°34'N, 106°43'E, 1150 m 2017  JELH 502, B4R 47 9311, FoH 9108, C WHflAE L BTy 2115,Y Wik 1 5 03-25,04-10,04-25
2018 9311, #AE , C WA RS 5 5 T 502, ol 2503, FLAL 2115 03-30,04-19,05-19




1364 o9 &b 2 W

2020 4E & 36 % e M

1.2 2017 ££70 2018 Fik I m SR BB EF 17

AR T s 2, AR A TP B R G R ok
FFh E AR 4 )5 35 R %5 ™ (http://data. cma. cn/
data/ cdcindex/ cid/6d1bSefbdchf9a58.html) , MIZ K
Ui F#82017-2018 &R S S AR B uiiE H R
FORE, AR H IR EORF- S0, & B s
()57 B Ak A v B SG Jm) , Al b PR S A ok
H HEIZZ e B E A0 Chitp 2 //www. ngee.en) o F7
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1.3 MEmMBKEFE
131 FEAAARR L BEE AR/ X 100
I, VAR, 10 oA R 25 SR AN
TR, MRS 6, S RN DS
132 MRS A HAMERR G — R, T, %
I3 3 N H e, i NP-4350 7Y JUise B 45 XL XLk
Zrh A N RN E [ Z AR HEC(GB/T 17891-1999 L
JERREAY P A KR SRR AR 5
1.3.3 Zamezaag  MHYLKE &L E &
F B A, FREC80 HAEE 1.00 ¢ THLERAE H A
0.20 g CuSO, X% 2.00 g K,SO,, BIHEH, 420 CIH
HL5h BIRECEY, CE 0.5 h 2HIE, HIL
o A T H R R A & i, KOR A
FHCHN 5,951,
1.3.4 AR HASETwME  FHM G
BLAEE R SR E
1.3.5 ML EegmE =M GB/T 24852-2010
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1.4 ZitoH
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VA 5387, K Excel 2016 X ERGEA TR FIFER
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EEFHIR ST

T RCE O R 25 S AR AW S A R
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IR IX e X 3 B TRV i, A 48 L
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FLFRVLIRNE LT VLI ™ BT TLIR48 2 M T LA
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2017 4E (&l 1B) F1 2018 4F (&l 2B) W~F- 3Rl , &
PR VLI PG FBARIRAT R A1, vl e i X e v, AR
FERE A TS 2R B A T X R 22 ), SRR A
A [R] A 0 R RAIR, T 15 °C BRI, i
F 30 0 it B ARk A S A AR B I SR 2L
PE— 2 B K R R X 0O BB AR AE (32 2) , A
FEAD RN R0 H BRI R (ssd ) 2 A ME R
543. 18 h, Hir 2018 456 BEA R B AT, O BB ] 3¢
Z i B A 22 5, 8 5 2 E0Ch 21.30%; R
GRS B Y H BB R (55d2) 2 45520
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Fig.1 Changes of average air temperature during rice growing period in 2017 at different test sites
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Fig.2 Changes of average air temperature during rice growing period in 2018 at different test sites
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£2 ARG &S 2017 £50 2018 E/KBEFTH A BREHTL

Table 2 Changes of sunshine hours during rice growing period in 2017 and 2018 at different test sites

L i (S?%E’iiﬂ) (E%%E%H) H AR B (h)
- - ssdl ssd2 ssd3 ssd4
ANl 7 2017 07-11-08-19 08-27-10-22 397.8+65.1 341.8+57.3 732.6+69.5 116.6+16.5
2018 08-12-09-18 10-05-10-29 586.9+51.6 284.1+32.4 864.0£52.9 114.1£14.5
VLR A 2017 07-30-09-11 09-04-10-22 665.5+33.3 183.8+46.5 843.7+63.6 109.0+27.2
2018 07-27-09-22 09-01-10-26 660.0+50.1 252.0+48.6 906.2+62.2 132.8+23.4
TLARIRM 2018 08-01-09-21 09-10-11-10 720.0+44.8 288.3+29.4 1000.0+46.8 141.8£23.0
TRAN 2017 08-05-09-02 09-10-10-10 665.5+33.3 183.8+46.5 843.7+63.6 109.027.2
2018 08-03-09-17 09-07-10-30 663.3+58.6 193.8+44.8 850.1£37.2 117.8+17.4
i EAeiN 2017 07-23-08-28 08-25-09-28 658.8+33.6 173.053.6 825.7+40.7 115.3+22.3
2018 07-25-08-28 08-19-09-20 600.2+58.4 224.7+39.1 815.9+48.4 181.2+22.1
VLG #E Bt 2017 08-02-08-30 09-03-10-09 546.3+33.1 259.4+30.1 797.1£35.3 161.3+18.0
2018 07-28-09-10 08-24-10-11 646.8+51.6 192.0£121.2 830.3+121.2 169.7+14.1
% T 2017 06-30-07-26 08-04-09-04 460.4+21.9 258.2+61.5 709.4£49.6 169.6x14.4
2018 07-05-07-25 07-29-09-03 337.6+48.5 200.3+73.3 534.0+78.1 132.3£11.9
PR 2017 07-26-08-05 08-24-09-20 505.2+32.1 227.0+36.5 722.9+32.3 159.7+4.5
2018 06-30-07-25 08-03-09-06 443.0£27.3 311.4+50.0 754.4+37.9 170.4+20.6
Il 2017 07-06-08-01 08-08-09-03 337.6+24.9 226.0+18.8 556.6+35.9 135.6+10.9
B 5B 2017 08-03-09-01 09-07-10-06 505.4+27.7 132.1£13.5 632.7+30.1 75.9+16.5
2018 07-28-09-02 09-06-09-26 483.1+46.3 172.2+47.6 649.9+48.0 116.6£19.1
=ETET 2017 07-23-08-18 08-29-09-29 498.8+50.0 208.9+35.8 704.2+51.1 96.7+15.0
2018 07-28-08-18 08-27-09-29 481.3+67.8 138.8+31.4 617.8+50.2 74.3+£20.3

ssd 1 : NIEFHEISTREAY H BRI, ssd2: DSFREEN AR H IRINEL ssd3 . A EFIRG H IR ssd4: STREUS 20 d 19 H RIS, P ddiask A

2017 4F3K 2018 A RS 5 3 IR AR5 R

22 AREMEABPE~ESHEREREL

F AR MIHR AR L 2 2 A K R G R B T 207
5o WASIRER 2 4F B IR UHE AR B TS R (=
3) % ANTF DX R i SRR AR Tt S B X el
Mo XS R RO R EAOL IR X (K
VLRI ) > i FOE R IX (R VLR BUZR B ) > il
PG DX (RIS ), T L o 2L s Y B DX 7 o
AR5 BRI P AR AR IRLAFOE BRI A fe /N
X R BRI T, WA [RIPEIR S BEAS R, A K 30
BREOK it JS ) FEL AR ROK R IR P- K (R B il
JERA X (RATHFIRATR ) >R AFRE IR X (R T ek v
0 >l g G I DX (R AR ) | 48 S R el
ey i 5 O IR X A R, R T P S A L AR ' TR X
/Iy FPREAOR BB AYSNIL A SR A, 1 BT A 7
A TR RR 22 R AR S B MR, 0K 83.57% , 3K
W32 BDEIREI FR, HAP R R BN Rl O R IX
(RATFIR AR ) >H A IR X (RIS T ) > %
RARDERR X (VLRI PR ) ;2018 4F A7 it 1 2 5

TRl R 2017 4R 77 &, X A GBS 2018 AFHLUF 1Y
TR I, EEETER B TR ORI 28 805 T,
3B 25 5K P HE A IRIRAROE R IX (K
TLRIEPEHR) > & i m e IR X (KT s ) > i
HEIA X (KT AR ) | 1 H AR 5 R B AE 20%
Z WA 2R, AR S R A S A
Py B ISR, [H R PS40 U 2 9 Ay v T v D' R
X (AT ER ) > il ORI (R VTR TR ) >
MRIERAE R IX (KT HE ) , 2B mob R =R Y
CIE:-Yilik 35 v s = Uit = oal il ) 3 - A 2P N
AT, A2 GRS R, AR S R B T 20% ,°F
B R i H O B IX (R VLIRS ) > i T = 6 R
X (RALHIR A ER ) SARARE IR X (R VLI E )

mi R DX UL LA 5 B AR B KA A Fof
ZRA BRI 2 5 B IR R b i AR
b ENATRIR ST R, 4 DX 2250 AN K, 28 5 R AL
RKMEH 2.73%,
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Table 3 Comparison of rice yield and quality traits in different areas in 2017-2018
i Kk LR HEEEM SR B R gkl Wi ILEE
I . A5y IS Gl L S AR e )
TR TR M wi g M g M g ME g M g W g
(%) (%) (%) (%) (%) (%) (%)
IRTOEIRIX YTIRMER 2017 8.30 2270 75.18 520 2525 56.80 14.21 21.00 8.00 8.80 5.29 12.00 8597 7.90
2018  9.58 1630 73.31 430  4.51 312.90 16.60 14.20 8.08 10.80 8.72 19.00 78.56 8.50
LHBA 2017 850 14.10 72.16 3.80 30.52 73.50 16.32 16.70 8.14 820 507 17.30 79.23 8.40
2018 8.87 24.80 71.70 4.90  2.89 109.90 16.72 17.90 827 11.00 5.02 40.90 79.10 6.90
LRI 2018 8.04 13.90 69.11 5.10  3.97 107.20 16.52 1570 7.93 870 9.36 12.50 76.62 5.20
AN 2017 829 1830 70.80 7.30 31.47 81.20 17.26 18.70 8.19 12.50 5.22 19.60 80.91 9.40
2018 10.00 20.50 70.83 7.40  6.49 154.00 17.51 16.60 820 9.30 4.77 29.50 78.87 6.40
FREJEIRX Widbatih 2017 7.94  28.40 73.63 2.50 26.86 74.70 14.62 20.30 9.07 12.00 5.28 26.90 79.47 4.70
2018 10.53 22.00 68.31 3.40  3.47 103.90 15.76 17.30 8.63 12.40 549 2640 77.84 5.20
JLPEHESE 2017 5.94  28.60 64.88 8.30 20.20 102.50 15.88 21.40 8.07 14.30 5.01 22.90 78.89 5.10
2018  8.11 23.50 67.62 7.00  5.65 109.40 16.99 16.20 8.81 18.40 584 3580 77.66 5.10
PN 2017 8.41 2220 69.20 0.05 53.93 0.43 17.27 0.15 7.68 0.21 528 2210 77.12 2.40
2018 7.17 27.00 64.10 13.10  9.83 112.30 17.15 11.30 7.72 20.40 5.86 21.30 78.14 4.10
HIKEKR 2017 7.99 27.50 56.15 13.10 37.72 82.30 19.03 19.20 7.40 7.50 4.89 16.50 81.28 6.90
2018 7.25 25.40 57.65 15.00 1548 99.70 16.85 12.60 7.93 1550 897 11.40 78.90 4.00
PURSM 2017 5.2 26.00 53.51 11.59 1533 55.83 1632 14.81 923 12,92 4.67 9.47 79.85 3.81
RIEREOEIBX Z@T™H 2017 9.64 14.80 72.61 240 23.00 36.80 16.57 11.80 7.54 6.10 4.54 12.10 79.11 7.40
2018 9.06 18.80 71.06 2.70  3.42 134.70 17.29 12.00 7.66 14.40 4.60 27.27 77.36 7.20
FONBEH 2017 9.40  19.60 74.34 2.80 20.74 62.20 16.13 20.20 821 14.80 4.51 14.70 80.85 10.70
2018 890 1620 67.27 9.60 3.69 86.70 17.41 14.20 820 12.70 7.25 19.30 82.13 10.10

FHBARER A 2 AFA R A 3 WU R i 45 2R

2.3 AEMEEXE RELE hE~2MN R

iy

5 SRR A A R IR ARG R, 5 A

XS

Xof 7K e 7 et R T AR AL 5 7 2R RN H R
SRR R RT3, B3R 4 AT %0, oK
FEF= R RN T 5 0 5 AR B R S R %), b
2017 475 RS oK 430 5 K A8 A B I AS [8] 1 3
F14) ST $47 ) R A A8 2 £ R OO R 5 1T 2018 4 77 i
A3 SRS R B R RN A LA KSR 20 d 1Y
YR A I TE AR DG OC R 52018 ARG K R 5 Fh
FNFERE AT TR AR IR A G OE &R, Hofth 3 A
IR IR BEATIAR 5 2017 AR50, At 2 olid i 2%
PRI FR, 2017 7= a 40 0l 54 F 5 B0 H IR AT 4L
I I B B A DG OG R T 2018 AR5 [ A 1
H R0 5 2 o 8 IE A DG OE R, 2 4R KR
55 H HREFERC A DG I e I — B, PR A R L
B F IR B IE A O R i 55 2 i A
Bl RN R E AR, 2017 4 HEEEM &

WY B REAEE A DCOC R | 1T 2018 AF D) 55 4% A 5]
FrRE A AL K SRS 20 d P RIRE B
EA TR NIR IS W o Koy £
F A S SF RS 20 d (19 H BEE Rl 5 2 i
WM AR, B E & FE SR E SR
-SRI R IEA R, M54 B A H R
B BERAE LR, 2017 ERME SBANEF
W ARA B BRI S IR A 5656 &R 1 2018 4R 1)
H5EF R HESFFEG 20 d ESIRAH B
PR R E IR R AR, 2017 AEMIFLTE LS
&R R H AT U COC R L2018 4R 5 5%
T 20 d PN R38R DA B 4 o 21 558 H A58
FrRRE LR BN B A BB B R I
WERMAE KR, 2017 FFE TR RN G2 EFH
B H RRAP R B IE A E R 2018 R 5EFH G
B SRR B BRSO 2 B E EM R,
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Table 4 Correlation of rice yield and quality traits with light and temperature

e 28 P Rk HEEER SR HARE R i)y AR LASES
2017 tavgl -0.356 ™ -0.239™ -0.007 0.148" 0.204 0.049 -0.021
tavg2 -0.326 ™ -0.613™ 0.162 " -0.003 0.025 -0.029 0.071
tavg3 -0.418* -0.430™ 0.062 0.125 0.159* 0.011 -0.001
tavgd -0.323™ -0.486 ™ 0.068 -0.023 0.104 0.050 0.130
ssdl 0.125 0.308 ** 0.048 0.060 0.115 -0.132" 0.092
ssd2 -0.168" -0.133" -0.175* -0.165" 0.034 0.100 0.103
ssd3 0.015 0.257™ 0.089 -0.060 0.158" -0.072 0.183*
ssd4 -0.338 ™ -0.510™ 0.051 -0.111 -0.007 -0.044 0.129
2018 tavgl 0.094 " 0.152* -0.089 " 0.151™ -0.021 -0.050 -0.068
tavg2 0.048 -0.471" -0.046 0.051 0.111* -0.067 0.193 *
tavg3 0.076 " -0.096 " -0.096 0.163 ™ 0.015 -0.069 0.025
tavgd 0.148 ™ -0.401 " -0.082" 0.047 0.202 ™ -0.077 " 0.176 ™
ssdl -0.070 0.375™ -0.026 0.231™ -0.053 -0.127™* -0.125
ssd2 0.290 ™ -0.291 -0.211* -0.002 0.436 ™ -0.093 " 0.076 *
ssd3 0.085 " 0.167 ™ -0.123 ™ 0.195 ™ 0.174™ -0.155" -0.061
ssd4 0.089 " -0.325" -0.076 " 0.157 ™ 0.173 ™ -0.017 0.118*

tavg: IGURE s ssd A ULEL BRI 55 1 AR PR FERE 2 SRR 3. A 0 ;4. 5FREUS 20 do " 7E 0.05 P (RUI) B W 3EAR G ™ 78

0.01 7K OB | A,

24 KIIRBEMERPBRESSNMLRNE
HAEREE

MARRAEI TR KR SRS 20 d FE
kB2 0 L HR I Yl e A e AR S )52 i
SR, e, 25 o3 A K R IR S0 ek B RO I A
A BRI T R B9 7R i R AR e AL B AP
i, VISR 3 A S8 i B s (2 FRLR (H
HEVER & i AU ) I B AR 3 R bp ik DL S 2R
P A I 8% ks ife, o3 B b A & 1Y A 1
IR (GFRER 20 d APR38R ) A H RIS A 0T
AR DGR R 73 3 Fh A5 1 R
AL (7 i > P77 Y 5% Hak 3 = 20K i i BT
b, EEBEE/ANT 8%) 35 2 JORF LY (7
A TP R £5% 2 18] HLIA B = 0K R 5 B
b, EABEE/NT 8%) 155 3 ML (7
AR TP B 5% HIR B = 20K R G TR R,
HARE /DT 8%) . RS FTLIEH, AR ZEH
FI8) Y T 70 BT PR AL ) s DX LA B ol A 18 46473 T S, A
OB 5 AR Oy Al A 22 5/ T HU DX TR A 25 50 2 4R
RATT AR (LT B At RN AE T ) |

RIS (il B #EBEE 37 KN X)) Al
AT AR PG ( 5% PHT R 22T ) B AR O TR S 1k 22
SARK ., LA 2018 A A B Ry 1], R VL AR
T A RO R 820,09~ 29. 18 °C, H BRI %CH
91~165 h, i BRI A & FP (4% 3R ) S okl 2503 B
85 9311 ,.C Wiffe s VEAL 2115 MERE 5 5 FIRS
FE 9108, FhAS 5, R & 5 HURN RS FIORI 7Y 2 2 45
WAL A5 HUBE RS FIOL ROk AR BB VE R 75 5
FARE 91085 < VLU 5 rp 8 3 L A AP U B Ol
27.06~33.34 C, HREIECH156~192 h, i HFPHE
M s AP (50 &) REEAE Y 9311 HoRil 2503 B AL
2115, C WflLfedi DL RGERS 5 %, BAR AP (I R )
RAN G RIS, (HE A 9108 7E iz X AR XEBRAS
1R RV IO BT 5 VT I 3V 3 AR K R
J#°419.95~23.52 °C, H FEIECN41 ~ 139 h, & EH 1
AP (AR ) B AR B AR 2115, 2B b, H
FRES 8055 7 R B 1) v (IO R B U0, RV Bl AR
RN PR A T B 0 S AU ) B R B ER, A R X
2 A~ Ml DX A A AR R T P T B
S U 5 3 ek D SRS Y R
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Table 5 Range of suitable temperature and sunshine hours for the mid-season rice varieties in different areas of the Yangtze River basin

FHE 20 d ) FPHEUS 20 d AR

25 A1 HIX Ay SRR AR B A
(€) T g(h)

Fre A 7R 2017 24.06~28.43 78.50~93.30 A 49 Y-Fifh 1 5 .C Bifhde

HEe 2018 20.09~29.18 91.00~165.00  FFkE 9108  HvHll 2503 HERE 5 5 C Biflde 5 #e s HEML
21159311

! 2017 29.63~31.34 147.70~166.40 ¥4 N HEMK 2115
s 2018 27.06~33.34 132.00~200.00  ¥ERE 55 C PIfLAE sy dAe  CEAEE 21159311 Al 2503
Pgh 2017 20.39 116.8 B 2115
Phgh 2018 19.95~23.52 41.00~139.00  EAEM 2115 B

=t 2R 2017 28.18 102.70 WA
ZRERe 2018 21.94~28.87 97.00~162.00  ¥EAH 5 5 9311
R 2017 31.09 162.9 HAEM 2115
e 2018 30.21~33.15 156.00~192.00  HiAl 2503 ¥4 (5 9311
PEFh 2017 Jo
PR 2018 21.41~23.47 103.00~137.00  HAl 2503 | B4R

TRVl AR 2017 %
ZRie 2018 25.11~29.85 100.00~174.00  HEFE 55 #A5 9311, il 2503
R 2017 26.84~31.19 133.60~165.80 9311, EAML 2115, Y-Fifk 1 5 HHl 2503
e 2018 27.70~33.04 101.00~191.00 9311, EA&ME 2115 #4E & ¢ WififE s BfE 9108
PEHEh 2017 20.33 113.9 9311
Faup" 2018 20.33~21.78 73.00~116.00  HEAEd HHl 2503 9311

a: FPAL R (PSR 105% Has B =k s B8R0 B AR S /N T 8%) ;b BB (P4 TR i £5% Hik 7
SOk FAERRDY  BAREGEANT 8%) o REETR (PR <SR 95% ELIAE| =20k SRR AR DY B AR A R/ANT 8%) ; d:
2017 4E AR VTR SR 3Bt X AR e T B BT AN A AETT 5 e 2018 4R B R VT IS AT IX 0 3 ok 22 17 R & i O N T A5 AT 5 £, 2017 4R 1Y
KPR b XA AE BT B HER B R AN XA M T 5 G2 2018 4RI VLI A KA AE BT B ERE R R T AT RN X 5 h,
2017 Fi1 2018 4F (14 P4 1 X A A4 5 BH T AT, R B ok B 2017 45K 2018 AR RS A5 3 1A A s Al i 45 21

3 17 i

r ] K R v T ARt L 22, HL A A 9 R A
I AR VLA RN A, PE AR R AR R A
HRGRBEEEY ) HA K VT RS R A
SRR 2.000x 107 hm?, 5 A [E 7K A FhoRE T AR )
66. 7% . — i, KR A K BRI A F AL
] R T, ARG PEAEERAIG, S19~21 €, 4EdL
V21 ~23 C L KILHUISAREBIETEF 23 C 24T, PO
23~24 °C, = HE R 21 C LV, 1)1 %5 #1121 ~ 23
C,AERHIX 24 °C LIRS HGI AR R IR 2 3000 S5k
FRAEFRAE XSGR AFAE & A2 T B AR Ak, v KR A=
FERG R R T A S AT 45 v LB
[ — 3 A5 A3 B P i B K A AR B R 22 5,
YITE 45 Hb il AR 395 B K AR AR B DORIR LR ik ),
[F]—FiA A 3 ARG 25 S/ NS A Ay, H
HKRE A K =15 1 ) ROR A ME 22 1T [ 25. 08 C
(2017),24.44 °C (2018)], F§ 5L i [ 26.41 C
(2017),26.38 °C(2018) ], PUJI| Zh 3% T 117 [ 24. 47

°C(2017),24.54 °C (2018) ] A7k I X [ 27.51 <C
(2017) ,26.04 °C (2018) ], uHEHILIE[26. 54 «C
(2017),27.53 °C (2018) ] Ak bt 2 [27.97 C
(2017) ,28.75 C (2018) 1, R EH & F L4 KK
B, HA =5t i B AS AR A K, =TT [ 19. 20 <C
(2017),19.03 °C (2018) ] AR FH T [ 21.16 <C
(2017),21.63 °C (2018) ], Ptk ssc o omn ) S it
S S 2[R IR OK P S RN BT, AR AR S 45
WS HTHE S G A 10 4F F S 5 Rl 5 8
TR AR A SRR

X 52 1 7K e 7 e S T A S I R 5T
FBAR PR R E I ) SR RS T HLELA M
Horr SR A B EE B R 2 S e K R 1 BT
SEEEBIEREE IR, B e H AR RO R
R ™= % T ) 07 ) DX SRR AE B 3, I i 2 ik
1B, WA H1978-2015 4EHE 29 M8 ( BIGIX  H
BETT) MIKREEA ™ th VR G 5, i e 4
V-5 A | SR 43 B A0 PR 20 o [ K R )
R D28 St 0y 52, e H BRI <R S5
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FEl K R A P B 2 TR (R U RUC R H BRI B0
Xof VG g S I DX KORE 7 e EL AT i O A 3 T
X R AR | L XK R P AT I AR
F AR PR AR b R 6 e DX K e 7 o DO LA
EREAEA . HRHE1978-2010 4E T 9544 K #8 B
T EH R0 5 0 i, K R BE DT H RIS 4
(438 Z2 A )T 7K A B = (3 , KRG AL 45 5230 H
FR RO 1 51 T 22 728 R34 ) T 7K e B
ARSI 20T R RN DI B X K R 7 7 A S R B
Wi ARG A RS R 2 AR K T R S ]
W SEIR M N 25 R A2, KT
T X T K R = s 0 s L, U R SRR R
& 7E15~25 °C, BAR H BRI E > (B H = AT
T, R WA X B A IR B K T YT
KRR B WU H R A BRI AL T e R A
TR IFREE | P eI IR T 3 2R 3 B SR S AR )
(G S 3 o, ER T A AR B A
b DX RT3 ol L 118 7K R 300 S TR AR (SR AU R
KT 15 °C) AR Tl i GIR 51, R IL , 12 X K
FEr= BT RIS PG ER A h &R 2 6],

AT PRI ROl e T A 2%, R H
AT EL X2 RE R 1 2 LA 73 T 3 LA B R 1 B S B
(RSERERE IR T KA AF 7 =2 (H IR B At BR AT 2 A
LR SRR EASHE™ | BRI
M g KR AR AR 2%, T LS Al X Il 4 o g A
AR, HIXHIT T, R R 1 1 R X B3 114 728 1 e
JER R FIDR A SRR B, T 4R K36 e 8 R
EEEER Er SRR E . WA IR e B LA S
FETRS 315 H P76 AP 24 H BRI RCR TR AR 5656
27 M TOGIR KRS & AR TR A
FUKFEFFRES 30 d APPSR S RER T BOC R %)
AU 2B R PR AR i ] S 80EKs
KM VRGN, B AR
FUT A BT R A2 IR 2R R A R R
FREEP AR 5%, [7]— Al S5 46 A e, i B Aok 11
/N ORGSR DA (B A, 1T L B D 7 o
RS R R A5 SR AS B TR 1
XN HIRBRE A RS L, W 2R A R K B
JIE BRI BGE I RE I BE 0, X Rk B AEE A
SRR T A A R DL AR
R ABRESIX [ IR IARE R AR L R T AL
ABFFAEAILIREL 9 48 (T11) A7 10 4>(2017 4F) Al

11 /4~(2018 4% ) I 55 A 7K H 43 R R, 45 2R 3%
B, 12 Hh DX K RS R 16 TR AE T LR S 0 b s iR
R ERR DX (R ) | A B X (R AR
) DL ARG IR X (KT ) | b X TR G A
TR S s AR AT A SR s /KRS S R 2 i <R
DA H SO AN [v] i DX g 7= R S e K
PR R, AR, T2 R A S R
IR, B i 2, ARIEASIFSY 2 4RI 8 S R 5K
AIRTEE SR, B A 0 TR e SRR PR e 3 TR
Z KR LA TR e AR 1 0 v R AU, B
AT W) 2 37 5 M i /N PR, b e A B 1) R B 5
AR IR 25 RAS— 2, P RES5 B AR A X3 N AR
WA X,

HORE KR e o T AR KN T 5 A A, D
SE A FEOK R P B SR AR i 10 P 43y R AR |
)7 DL BGRAERY  —R t  SRAA F TARAR 3
o R K R R B o R e IR R AR R R
HFFHUG 15 d AR =27 C CHIFE) 5<21
CORERT) , LASES G 2 A R R ARS K 14 in T 5
JRFRET JF HARKE K R 5 24550 1 H 24
HREAMKEKRD ARBITL R BR 2017 45
TR, KA AN ) B 0T ) A 5 R R R 3 5 17 A
KHF M 2018 AFA L 2017 454K, ML RS kR 5
2018 4F AR DL I H BRI A B A OGS &R, Al L,
FEK AN T B G R AR I 25 3 A7 7 — 52 1AL
JEE B, A R B B AR T, 3 2 2 1 IR e
e H R B B8R I R R0 T 5 B

FEK i E B RVER , DR T BT 70% LA
b LR TR A RER T R TR PR AR
Z— o TS S A A SR AR RE K Y ELREVE R
SR, U S AR X5 e T o L TRy %
SIS S RRRI SRR K B T R i 22
SR G 2SI GIR e i R, Aok R &S s v
B H AR (B FRERRE 20 d AR FIH Y
FRAT RS EAEVE R O AR SR B TE A R
FSEIEFR, T 54 AL b %) L D A B i 5 1B M 56
KR AR ST A R K VTR R A A K
FE FLAEVERD & AE 2017 4F- 5 55 H 0 21 B 1734
L B B IE A DG OC R, S IRIANY H R A AR Ak G
RFR 50 2018 AFIU] 5548 041 21| 0 A FE i 901 2] B2
HALL ] SRE)E 20 d A2/ A 2 sl 2 1 1
FHIERZR 5 T R 2] b 47 100 280 B D %
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FAREE 20 d [ H BRI S I 2 el I 2 Y R e
KFR o A DLARBE A R TR IREK B TE R &
TG S BB NIRRT H oK EEEVER & i

K v R P 1 R A A K o R P A
eFEbR 22— M AR 6 45 1F T R AR A9 [R] — 7k
e it o DR A R B6:/N IX A R AS [R) Rl A Ay, B K 2
15 AL T 9% ~ 15% 7, It H 5 93¢ 191 °F
PR K BHAR AR AR 22056 25 C A
IR 28 1 2 i s 1Y IR = TR (36 C/30 °C,
B/00) FIERIRL( 21 °C/20 °C B/ 1%) BAF T HHF
R A B T B2 R R S v R a6 4
TORHEE S BRAR T A S R I M RDR Y
BRI T AR . AP R R E A& &
FE SR E SRR B R AR CCR S
AT IR IR ORI B U E 56 £ ;2018 AR
JEE X R B s R I 5 2017 AR

SEMEA ) 3R H RS 15 d N HAE
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At ARG AR ER TR E X AR M
JEctf 3 M 5% ~10% O RS IX R DU )1 25 4 TRL R K i B
ZYSTIILRGHIIX 5 S 10% ~ 20% RS XK 25 5t i S LA
R KT LI W R R ARG IX, e AR —4E = 0
TR AR PRI R —4F = ORI, R AL
FAREMR, SETE 5% A iR I (i AL, 556
P FRER T KRB S ) B S SR H 3
R 2 PR R W R O I R R IEAE GG
2 AR L Y RSO IR I R i K
SRR, AR S R BRI A 83, 57% , LR BN KT IR
AR VG PO R A, R VT b s e T e e R X
WA, A S IR A R RO AR
HARIBIERIDCRTCIAE , LT, R Se R g
2%, AR HE A TR,

Hh [ KRR AR AL KR B RN
B AR I X AR i A A A L B b T AR L )k
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Hm™ R0 280 )i b T LR 5 il Fh 4
SRR LRI, ASBFFEARE 2 45 K IR0 -
A b SO TR O 2 B, DA AR e R i B
TEHR RS>y 3 FhAY | B P R AR R =t
RIFME =R AL, LAASIR G 51 ) 0 G IR A 1 DA B aE

EL SR A 38 nT DAARAS e AR AR R K
X FRGFA R AS ) 3 X R X ey e o ) 2 |
B G VT 3 S8 2 5t DX v e B o 4 H R
B0, XK= SV s AN R R B H R A
(AR MEE AT AT ARAS A T ARG K, T K V98 358 v 3 b X
A R R IE A R B8O R oK 7 i m AN K, X
— S5 T AR R 5 R AT T DAARAS 5 TR K
TEARHIFZE (8 A3 A b P B 38 A R VTSR P S b X
AR OL SR, X T 0 BT 9 it F 28 8 VT
TS AR TS M DX SR P AR AT H BB IS BOR M () 7 vk B AR
JR i AU =5 s =W (E D0 B a e [V . B O S
FURIFE , FEAS B0 2SR el H BRSO 75 AT 4R
DRI, QiR 5 5 FH A o5 45 K VL int I rh R X P
PR AN S HI E 7 T R  AE OK 7 (R R R AR
PR B RER B, B an ok 2SR RS RE 9108 45
VLI Il 5t DX -S4 R RN H IR s k2 e e
K= (H e — B3 W M T B0 A RIAS 5 b 7R %
b DX A AT ARAG PG B A AE K . DRIk, 1) FH 45 1l 7 i
Mk KT P ARG X ] DURpRS R 7= G DA
HA AR AN [ R ALK RS

B2 RKIT S Ag XK R AR B DR &2
S 2 RVl 38 e T S DG BR A L By
IR ARG B LA B A F W 3 22 ] 4 4 VT3 385 R 30
X, 7o A SO 2 S R T X A, TR R
e DX ) FH 45 b 110 Y6 T 25 A28 DL 3 93 Bt ol e R
P S v U e G BB X X (SRR 20 d AE IR
JEAE 31 °C, HIRBECN T 160 h) AR
OGRS X Il — 3 (GRS T TR i 29
C, HIRATHCAR A>T 90 h) | P4 B IR K % fd 3 X
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J ELARRR A AN R R AR K
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