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Fig. 1 Distribution of weather stations in northeast China
.2 FHik
H1 T 1960 4F LRGN & il & /b H e
PG L P ORE BF 5T T R E O 1961-
2016 4F . H R E LR 6-8 H. G
5 04 3 5 DAy BF 5 I ) B A TS Bt 3 S A 3 166 A
Rl /D ZFIE A TR K S e i 2t
‘.
2 RS54
2.1 FILMXEFEKENSIERFE
HiFE 2 ] 1, 1961-2016 4F &K Jb B 2= K &R 73
DX K 300~400 mm [ K SR B LR
W2 P AL ER A 1 25 6] 23 A R . AR T AR ER A
15



#3472 -8 %

Z A x R 2 H F 10 #A

R A AE B R 0 B OK SR X B 2R R K
W R 400 mm, 0 X A F] 600 mm LI F, 5~
Az i ERLRI T 7E %) 1 3 A 55 9% U0 AH OC I IX 3 R B
5 A 4% AU A K B e il AT A L
Jik « >k B B 1 0 A2 HUE S i T 5 BOK R EE
g5 R B AR R R K B . 7 AR IR RN R e
VLV R HR A7 AE B 22 B K i i AR A 32 = K AR
F 300 mm,

N54°]
N52°1
N50°-
N48°
N46°
N44°1 ,
/| <200 mm
N [ 200~300 mm
N42 1300400 mm
[ 400~500 mm
N40°1 [ 500~600 mm
I 600~700 mm
I 700 mm

Ell® ER0° EI2° EI4° E6 ED8 EI3° EI3° H34°

P2 1961-2016 4FZR bbb X B 2= K & 1Y
SARASE
Fig. 2 Climate characteristics of summer precipitation

in northeast China from 1961 to 2016

N54°4

>z

N52°1

B 0~5 mm+(10 a)!
o Ml 5~10 mm-*(10 a)!

B Il 10~15 mm-+(10 a)™!

B >15 mm+(10 a)™!

N48°
N46°-
N44°]
N42°
B <-15 mm+(10 a)!
- ~— . -1
TEnR 15~-10 mm+(10 a)

=
[J-10~-5 mm*(10 a)™*
[J-5~0 mm+(10 a)!

E118° EI20° E122° El124° E126° EI28° EI30° EI32° EI34°

B3 1961-2016 4R AR JbHth X B Fe ek H A8 fk
A 23 8] o3 A
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Application of the Optimized Expression of the
Zearalenone Degrading Enzyme

LIU Meng-ran
(College of Life Science,Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: In order to increase the expression quantities of ZEN degrading enzyme, the zearalenone degradation
enzyme genes have been amplified by using the PCR method from a zearalenone degradation enzyme sequence
and constructed the Aspergillus niger expression vector pSZHG-ZEN, vector pSZHG-faeA-ZEN with endoge-
nous fusion protein high expression of ferulic acid esterase gene. The maximal fermentation enzyme activity of
pSZHG-ZEN and pSZHG-faeA-ZEN were 383. 77 and 1 378. 33 U+smL",it can be inferred that the expression
vector of fusion protein has higher vitality.

Keywords: zcaralenone; ferulic acid esterase; homologous recombination transformation
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Characteristics of Summer Precipitation Variability
in Northeast China in Recent 50 Years

ZHANG Lei
(National Meteorological Information Center, China Meteorological Administration, Beijing
100081)

Abstract; In order to make full use of precipitation resources, the climatological characteristics and trends of
precipitation in Northeast China were analyzed, using the monthly precipitation data of 166 meteorological sta-
tions from 1961 to 2016. The results showed that the precipitation were 300 ~400 mm in most of Northeast
China.and the spatial distribution characteristics was more in the southeast and less in the northwest. The high
values of summer precipitation were in the east of Liaoning province and south of Jilin province,and exceed 600
mm. The summer precipitation in Northeast China had decreased in recent 50 years, which had decreased signif-
icantly in the Liaodong Peninsula and southern Changbai Mountain, northwest of Jilin province and central Hei-
longjiang province,especially part of the region decreased more than —15 mm-+ (10 a)"'. Summer precipitation
increased significantly in southern Jilin province and northeast Liaoning province. with the trends of
10~15 mm-+ (10 a)'.

Keywords: precipitation; northeast China; climate change



