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2.1 BE

) 240 L R St P 95 35 3 3 44 B R o
BEFT B, SE . AR B R AR
BT MR B T 0 R B . I A Ak 32 Al i N
RSB EE T YR ZmS, KER RN,
Ak S TR v RO FR 43 1Y RERE A3 A K 5
OB RE KO B R 2 IR AR T . A AT A
] H 2% I TR 7 Al it A A 1A 7K e Sy ) 7 0 AR
Wi 3G T B S A Y S TG KRB i
PRI ) 35 1 sl 40 i e 7K gz K & 4 3 21 4 22
L I B N 1 1 O S S
2.2 YHREEEIERE

YR CEARER R MEARAR T
R AL REC A0 6 R 5 A o sh A 0 Al R
24 LR SR 5 0 R A4 L B R O W O BT AR O S I
2 5 240 LR TR 3R RN o8 R M BRI e, Y
FEUA L 4t B 9 Jie P 57 B2 Ik & (Expansin) FLA % 5
BN OBE B8 (Xyloglucan Endotransglucosy-
lase/Hydrolase, XET/XTH) ¥, ¥k & 0F
T I K 2 fE 55 Ak 20 B RE 22 0 2 A Y IR S
FEEF R R G AN R IR 3 T % B A2 4 40 i
AR XET/XTH i ik 4 B gy~
Ul 40 A R
3 om0 R RS B #E
3.1 R TREMHAEK

O 5 e A ) R B B Y R SR B R
Z UK AR S 8 6 8 F (Phyto-
chromes,PHYs) phyA-phyE. @ 1£ 8 & (Crypto-
chrome, CRYs) CRY1 #1 CRY2, |8 J¢ & (Pho-
totropin, PHOTs)PHOT1 il PHOT2., & A & &%
ZEATE M F-box(ZTL.FKF1 f1 LKP2) &5 &
P2 1A BN TS ST A A PN A 6 G B f
5 B LA TR IR A K

HY5 (ELONGATED HYPOCOTYL 5) &
— TP R 4 A e/ R P (BZIP) B s I 7
HA P R A R S R R PR .
AFDERESAET  HYS Difig it 8RR G  T
JIR il ¥ 2 3 K™, PIFs (PHYTOCHROME
INTERACTING TRANSCRIPTION FACTORSs) /&
PFIF bHLH ¥ S F R dd 25
Ot HE W AR RIS A A5 22 R A 0 B R T R IR
fAE K, PIFs A LAY phyB A B 1 FH 8 450k
TS A A o R K 2R i e AR AR R ORR

R
3.2 HEYEMEXMTRMEK
3.2.1 A%kF AKXFJAMR—-MAEKEE,
ATLEEMAERKEE . H54EKEZK ABPL
(AUXIN BINDING PROTEIND) 454, il 3% H'
FETICK T P 8 400 P A0 7 A B T vk R 22, Ol
1598 37 WA R N K A Wi, S B AR B AR T
kAR HE N AR AR BERATUE S A K
20y PIP2 3235, PIP2 153 ioF 8 715 240 ffl
43 SR AR KOl T R R AR i Ah A
KEBESFEFADAERKRRZFSHEFEHEA(TMK)
5 RE H -ATP [ AH B AE A B R 1L , B BE
PR F1 o 28 17 02 12F 200 B BE R A6 AT U il 248 e o
KO TRl i A A K R R M R AR
GH3 3 [H g 1 i) Ik 55 Wk i & A% Bl 7T LUK TAA
HREREE AR EYWENERZRES  BAT
Al A g KT
3.2.2 TH ¥ (Ethylene) & —Fr ¥ IR
WM. ECRMBRAMT, OBX T A K
EIARAEN. TSI O 05 B0G
PIF3 {2 #f #% COP1 & [0 & £ I HYS &
FI R A A2 F T ISP SRS AT &0
1% ERF1 f1 WDL5 3k, ffi COP1 A 8 7F 4 Mg %
HE 45 H O HYS & (BRI R Rl A Kk
W T, O MRl 3% EINS #% 32 W 7. iF %
PIF3 3[R %% 55, DT fk &% S5 T 4, A F 1 B %
A, HAEY) 7 B U 0 B, B R O IR AR S
SO IF R FLR UiF PIF3 3R 3K, 5 8 MDP60
(microtubulin-protein 60) 21k, fiE# T IRfh 2
3.2.3 K EE KEZXGA) B—M{EIFFil
KA T WA K %R, B B DEL-
LAEARTE FIRmAK., YR&EERES GIDL %2
R4 A ml,SLYL M SCF &R BRESY .12
R IR DELLA 8 11, B ik PIF4, ffi 15 5 iF
2 K o0 it B R 11 R IR SR AR L BN A BE A b L DA
M T gl KB, REZEN S DELLA &
P RE At mT LR 7K 3 T8 B 1 3 T R 42 1 T R A
AR Y B R, AR R e o AR K R
MR R N B A A E L S IR
3.2.4 wEF A IMEFE N (BRs) & —Fh
B RUAE W) VR 2 AR AR W OE R A P g
M AEREZAEM . R E Y BR AT DL 5 40 i fd
R 4 o SRR 117 11 07 - Sl | 1 0 53
KEE A, W gE R W BURE IF R MR Bl R K o R
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[ B 7% 5 ¥ BZRI /v % BR {5 %55 5. &4
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TR . AR 2F R IRl AR TS IR A B g R
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R A AN A K A B TP A5 5 15 SR B Rl
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3.2.5 RAMB KAMIAZ—FS 5PN
Mk B IERGES A . SNE TA DUKHE T
COII-JAZ-MYCs i fif 75 5, 78 F R il A= 4 8 5
PR AMEIE A . Bk A TR LT RS
KA TA AT ] H R R S b e A K5 24 4 7
INEHERE GO Z AR EHT JA 5L JA
# 5% & COI1 (Coronatine insensitive 1) J& 71,
COI1 #E % JAZs(Jasmonate ZIM domain) I 18 i
BN MYC2/MYC3 /MYC4 3 B 5 5% [N 1 idF
— A UE HYS 3Rk I 30 i 4 M A 1< A8 ¢ 5L
FEk, AP0 R R AR R R ALG
B L E A OGRS JA &, 055 Ab
TR TA X Al Ao 4 40 o £
3.2.6 BLEBR  IEER (ABA) E—FhRE 4 A Kim
HEEY e R e 5 o TS i ) W=V S 7 (B
RS AR K R R ABA EEEMGIERYY . PR
IR AL, ABA i H - ATPase 2Rk,
I B 06K 555 1 FRLA 5 e & A A S i ), DT A
il RO AR S A, ABAZE $58 AR B 3
R AR AT R AR R AR Y A O R G
BN AR Y a2l ABA & R AT
fo k% R AR EEEN . FREH. TR
2 A TINRL B A N R V% R KT O FIR i 40 g 2 & LB
il TR il A R AT BR i K 43 AR ABA IR 1R
AT GA, i 348 fit DELLA.GAI fl RGA % i
W GA 55, R Rl A 20
3.3 BREEWETHRHEK
A YA K ECEE, fF—ERE
TP P I R Al A R AR B R B ) T v R
HET S & S8 E3 2 RiEH§ COP1 4 BLE .
SR IR Wz U A B AT R 2 (R Y — Bk il
A ) RE 8% 1 T 2 WL B L e A R B )R G H R R
POE R KA. RS, TS fE T COP1 &7
A MO I e HYS X IR Gl AR K e
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SnRK1(Sn-related protein kinase 1) 2K [ {# ff A1
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LY RS 5 1238 . b SnRK1 By KINTO JE 3%
REAS I 5 JF (2 1 EAR S S 00 T IR A < . T i
WE-6-BE PR EAE y —FP 5 5 00 7 TERE S AT
6 SnRKT 3% ¥, = 2 S [8) 98 95 #E 4 F Ie l AE
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e SR B TR,
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Advances of Research on Hypocotyl Growth in Higher Plants

YANG Dongxu' , WANG Xinyuan’, HUANG Di', LIU Tongtong', CHI Haiyuw’, MA Danyang',
GAO Xinping' , WU Juan'

(1. College of Life Sciences, Northeast Forestry University/Key Laboratory of Saline-alkali Vegetation Ecology
Restoration, Ministry of Education, Harbin 150040, China; 2. Aulin College, Northeast Forestry University, Harbin
150040, China)

Abstract: Hypocotyls are the vascular plant sex organs in the lower cotyledons, which connect the roots and
cotyledons of plant seedlings. They are important pathways for nutrient and signal transport during seed
germination and emergence. In this paper, we reviewed the recent advances in the research of hypocotyl
development, cytological mechanism, factors affecting hypocotyl development and molecular regulatory
networks in vascular plant. as the first key stage of plant growth and development, hypocotyl growth is affected by
many internal and external factors, such as light, temperature, hormones, and is also regulated by complex
gene networks and signals. At present, great progress has been made in the study of the regulation mechanism
of hypocotyl growth, but the research on the regulation network of different factors is limited, using molecular
biology and genetics methods to carry out multi-omics research is beneficial to further explore the mechanism of
hypocotyl growth.

Keywords: hypocotyl growth; cell morphology; growth regulation; light; phytohormone; temperature
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Interaction Between Agricultural Mechanization and
Farmers' Income in Xinjiang

CHEN Lei, MA Weida, ZHANG Chuanhui

(School of Economics and Management, Tarim University, Alar 843300,China)

Abstract: To promote the development of agricultural modernization in Xinjiang. Taking the time series data of
Xinjiang Uygur Autonomous Region from 1995 to 2020 as an example, this paper discussed the relationship
between agricultural mechanization level and farmers' operating income and wage income by constructing
VAR. The analysis showed that agricultural mechanization had a significant impact on farmers’ operating
income in the long run; At 5% significance level, there was no causal relationship between agricultural mechanization
and farmers’ wage income; However, there was a single causal relationship between agricultural mechanization
and farmers' operating income, that is, the improvement of agricultural mechanization will lead to the increase
of farmers’ operating income; The variance results showed that the farmers’ operating income in the current period
was basically contributed by themselves, but since the 10" period, the contribution rate of agricultural mechanization
to the farmers' living standard had begun to exceed, but the difference between the two was not significant. Suggestions:
increase agricultural machinery subsidies to promote the development of agricultural mechanization; Publicity
and training should be combined to enhance farmers’ enthusiasm for using agricultural machinery.

Keywords: agricultural mechanization; farmers’ income; VAR model
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