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4500 kg/hm* 1 0~ 10 ecm +tE+EAEEN 1.29
g/em’  JH 35 E E 6 000 kg/hm® (94 1.23 g/em® , AR
B 1.36 g/en’, FHIBEIKT 0.07 g/em® 1 0.13
g/en’, M 10~20em M+ WAE BEE5REHL
BEALERBE 14y’ £H).

1.2 MIBWEEHEM

PR MRE SRR, A NEIET KEH.

HERHN.BOTLBAEMASPHEE  BEX
MRS T RBEEN, M, BEHESEAGTLEA
E&ZE HERAHBmEM, ERRNELE“HEBHR
JiE” , T 7 ok B A IR R o BRI ZEE A
R4 oA, 3T AR KB+ A #8740t 8 2
REEED &R G F M, BRI, 7T
HEm AR EZHRTEXTE,

1.2.1 B EBEAGBEL BHESTLHHAEE
BREHEII ., BARRREMA A fAani, 4R
ERBHNEF PFHTF ERTBEBHEI—E
KEBZABNHBHHABRTFAESRE. —BER
RB:00)ZEBD, FF(14:00) BHEHBEK, TF
(I8:00)NKFHF, RUAPFHEMS ecm LAY
EEK, T EME + 2 REINRERZESRE/ ;R
T BERENEEEHESBRAE MM 2SN
TR&%E, ANEEANLEZRREEFE A0 EE
BN BHEZESLEARBRNEBEYR T
AsE, MEMEEZRENENmMAHENAS NEEE
BAMBBREAE., XSHHAEEYERAES
AR UBHBHESELS FREH,HFE R
iﬁ%%a&%[”'”-“]o

FEFF R 5 7= A B PR RSB A “ IR BB, A
REMMMERE KAV FEA+B LR, L%
TEMEmZE N, Bt AARRBEETRETED
ZHHUM H0~10cm LEHRNIZER,10~15
em KR, 15~20 cm W EABERD, FRE
TR RA/NEERM, ZH0~15cm L 2R
AR, M 15~25 ecm FARHE , HIML O~ 15
em T EE BB ELERE, 15 cm BT U A
TAREBRRD,

KFHRHEAZES T BRAEHEAMXER, K
RSNy , 4 398 I i B RS AT R o P B A 5 0 T
BN 2T 7 500 kg/hm? B , BB TRE,
MEEERTESGHEEERT P RBOE R,
BAUUHE % FKFEFF 4 500 kg, 9 000 kg F1 13 500
kg,5 cm A LB EBAE 5= HEMK 3.4C,
3.9CH 4.7C,10 cm 44> HIFE{K 2.2C.2.9CHI
3.5C BT BEE %A 0,6 000 ke/hm? # #F M %

BAE FRLEBEMNHEL—-RERD,

1.2.2 XRERAMKBAFTHHER KEWR

U NBERBEERE BHESEABEDEETH
TRBEOBNTE(EERBRBN), BERNY
EKAPNHMRERSE BELTHEBOESEM
EYH ERHOEK, KEHESEL> HEZEES5A
EEAEEXH B S mAnt, HESEY
AEHLEEENR W, B REEE S 85
W, B E BT RSR D, 8 F kM 2009 £
IWFEFHBEMFEERO U, AW E ZERBT
1 500.3 000.4 500 F16 000 kg, B #H 0 ~ 30 cm T 2
PR RS HEKET 1.1C.0.7C.0.9C
M14C; EERV—m 25053 BEMKT 0.2C.
0.2C.0.7CH 0.9C; 7 B 5K — R W 4 51 B A
T0.1C.-0.1C.0.0CH 0.2C, XXHAKHE
HEHMXMNEREMB R HMERE S BEANAY
WERMEARAR! . NESRIE% 199 F£ 1L
BRFEFMEMFEEROWRH, RE FEREFE S
B 7 500.11 250 kg/hm® #1 15 000 kg/hm* Xt + iR
BERZWEERBIR, EH8/. E=0t KM
AR, i 1 500 kg/hn’ BB ZE, HIBEEFS
A% 0.28°C.0.20CH 0.18Cl'®? | REFFE%H
BREET LHRE, R 8 B AL IR I8 AR

1.3 1WA SHER

1.3.1 R#tMAASE RAFGREKAS BHE
ERAERN, UEAREH, ARHEST HE
BME AR THRAKAS BN EEKE, 5
R AP S B b BB KR, R
EZBRHTE  BERBARRE, BIORHE, A
BEMKLIEER. HARERH EHESEME BE
7 HE A U0 B B 1) 0 A 38 K 3R A B 1 Y B ) R R
B, MEBEASROBED, 2% R 1988 £
AR EHATERIEFN RS R, o
FABEREHUABRENG6.7l om, T HEF K&
H2.24 vhm* BHERN 118.8 /b, MBERE
BH 3 000 kg/hm’ I ABEE N 12.50 om, 3 H
RERO0.3 b BHE 39.0 /> ; BERER
6 000 ke/hm? 4b B () A BRI A 13.5 om, +HEH
KEH50.26 t/hm®, B H & 23.3 m’/h?!®), HE,
RHESEMBERKABOEAFME W, L HEER
KEHWB/PE, BB KSEES FTHhRORHE
BRI, X B BEE R R KA B ], XK A
2R MHEREEKX BEEMKKILRES,
BRRHMX IR BRABE, R—BERS
R R ok pl1e17.28)
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1.3.2 RIELBASEL BEEZRELHEKS
BRMEEEH, FREXWA A EBEAREZRS
S MR FMEN HERL LB KT ERA R
MR DEHESEARLEN LIRS KEHET
ABEE:MABRL KD EENBREESHESR
BT R AT SRR, LR EER
BN R, IR RIS R E EX B R SS
BREWE, LK RLRETUDIE AEZLE T
BRBEAK MEZLHEEEREZRNYM, HELS
FHHB,YEERAF 10 500 kg/hm® B, BR8] + 3
KHEEBERAZE, 57500 kg/hm” B 3 4 40 2
EZRAXN, NBEKRFAGREERANRRS
BR MBAZERKT 6000 kg/bm® B, FEEH R E
WAERR, M =T 9000 kg/hm® B, MMEKER
HHABEM, WEREHFTRA, LHEKE
MHEHBEERNEROUARAKEW, ELHTKE
BRE, 2 HK SRR BEE R/, BIFEZ MR
EAEZEARHE ML EE KBRS HEZOWE
BN BE, ENEBERSETHRE KD E
RHHEEURE, BEAKFBEREEREEEXK
TBESTZH(EPH—ETH) , FHAFEEX LK
NEREXMHACHAE MMESENA THERE
CEBEHN EARRHBHTE, LR HREEE
EEXEBIEN, BRELH BB,

1.3.3 #3144k E2 HEHESZEAREHM
Ak AmMa LB ERGLEOSKE, BR
MEHESENENMmESHES, B2, FTH
EHLSHBEENERESBHARRE, L8 EKE
WEL ZYHMBRAIGEZEEW, BRILEL
FRMEEKRNHARELR ERTEZE 7 500 ~
1 500 kg/hm® FEE PN, FH M 1 500 kg HHE &,
HHEA K EHENN 0.08% ~0.24% '8, i K5 AT H =
BN HSKENERHE BHEFEEXRLEFER
B KT 1500 kg/hn’ A 25 LW E KB B EL
m, L E S8 4 500 kg/hm” X LB EKEHE W
B, M KTF 4500 kg/hm? B, X K43 WM BUR A Fr
B, TRETHRBEEKRMNARERE B
B % 4 500 kg/hm” {253 R A H 48,9 000 kg/hm’
AKERAEB FAER ALY IZELE 13 500
kg/ AR KRR EAHE, ARABEHESER
TEREKBENETHER, RANWHK, EHE
WD, XRENHH KA HEK UL EER
HE,FBEBRAMNOGHEBFHMEIETHEER BT
e e R En mEA R, B R LK
SMEMEIERBR . BREBR . EUKB . ZER

FIREE K, 6 b ) 2 5 /N8

HAEE L RHEKENEELL ARBRX A
FED AR EEBREFHAAR, BEMAREZL
BHEHEZRIEARERIUALIELE HEHLEER
EHmMEmES. . FHHRELHESKEEL
BEAKMEEEOem L, LLLO0~20cm ZERE
k[“];ﬁﬂﬂlﬂfﬁ‘fﬁiﬁﬁﬂﬁmm em £ 2,7 40
~60ecmTEEZRAHE, 0em TEUTAZHE
EEWH AR EWETIHEXMBEE 0~ 40
emtEEKBEEBERR  EEVEKEH 0~
W0em T EFKBREREHENPBL WH KO
RUE EHLEERSLBEARAESZMLE,0~80
emtEFKETLBENEZ,0~120ecm £ EK
Z120emUTELEKAEHBEE, SEXRE, AFH
EEELHENIELREKEHYFTTE BEE
EEEFEW., Fif, SR ER BHEE L%
FEEKENTHUIRERKEBEMRKRXE, R
KEB L, FEHEELHEELELTEEKEHEA
B R KEEAN ERS5FEEZEERR
S EERE AL ERHTRIBP B TEEN
REER FEESAEN T EEKEXHEST
AWE) BIMETR ST i — Bt fa] P RS R 3 A0 4R
MRy, HEENRIMER, IRKPARE
M. BLARHEEN LRI BESEHRD
1.3.4 #¥mitgeXKE AFAERZHTHEEH
EFAZ MEKFERMBHEKBNHAR,
AR Z KA 0~200 cm + 2R K B %
BEHEER, $EH% 1985~ 1986 EAKTTE
B RNWERBAMELERERN BEHBEEELEA
FEKUK0~200cm tEHEKERABEYE
ARIBEKMEM, LLA0~30 cm L EEMEHS;
MARBERUEO0~200 cm T ERHEKE, B
EW SRR M AR M, X LUE % & 6 000
kg/hm® BB L , AR E 4 FEAHE,0 ~ 200 cm
TEHN2a FHALEK 41.9 mm; B = & 3 000
kg/hm’F1 4 500 kg/hm?,0 ~ 200 cm + EHNHEAHH &=
A REZRK 1.8 mm #126.1 mm!®) AT LUE S, R
BEARM, FRLRMY, EHEZNAE B ENRE
EXRR.FURBLENZKE FHIEER TR
E4  BHENEE LR LN EMFEEREN . B
HEEAH, R EYRK LR TP EEHF
S RKEBE, BEAXFERILBER2EBE AR
K% ,2 a lG3B T 4 500.9 000 #1 13 500 kg/hm® B
ZEAE 2 m LREAEESNEHRE KD 12.89
~15.00 mm,16.37 ~ 28.82 mm F1:29.02 ~ 37.99
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mm!'%), T E IR 2009 4E7E (LI TE A PHE B E KAy
WREAY EEAENER LB KE S E T
BOHEEYWATIHXRAAE, MAFTERHRRE
MARE, A THHESEGHANTREERYR
BB, BEE E oK AR B Ao s hn , B B A9 DR 35 80T
BE. A ETEHEERKNNE WS THE
MABBLEZR LR KENER,
1.4 XNLWMFESHOEW
REVHEHBENENRRER TR LEE
B HUELERIREVNEHEENRERKE, BAR
R .8 100 kg ZEREEM BN T ESHIEE40.64
kg 4l N.0.20 kg P,05.1.07kg K,0.81.2 kg & HLE LA
REMMBTLE. RTFFERREZH . BEEH1a
G, S AL EELA B L ENENE . 28042
BB, AT, S L HEOBEEM
BB B B, AT RE 5 B 2 S B 7R IR A
FLIR T LTI E X, BBZE2a M3 a5, £5F
FEVHHBEE TR, HEB VM E = /KM
MEZESREHABCY, TEHEHMRERR, 5%
m2a, AT AR O0.14% JEFHTO0.27% ,
27 0.02%;0~20cm B, ELEHFT2~3aEH
THENR BN EHREIBHINES TAHE
2,07 B T 5 B N T AR R R %E%%
HREA,0~20em B, 5EFXFEEHL, BE
LMWL BEENRMESAREIBHXLHAERER, frﬁ
BRAMEUBRABRR R 2a e, KT HNA
Jﬁ 2R BRANELHREEIBRIABR
B0, AT, WA RS AT 2 3 4 IR A9 3% , 3L o e
ﬁﬂﬁ&&%@i%[“]
1.5 M 1MBENTKMR
TERAVNAREFET I EPHIE SKNE
PR, EEBELEPHSHN MORE. BED
HREHSBAGBRNESHENYE, BREGRTHE
HH—PEEEED, BR, IEENFENTES
PARERIF R+ HF RN ST, B AEI
EHEEAR— AT HUIBMERNEELS R, KA
MREH L EEVERX 50L& (TOM) fiE
(LOC) PRI MLER LR ATTH,
HNEEELBRERREPRET HEBR
£, IREW BHEZLH ERBIERFE
HREHAER, SEAHERESHIL W BR
BTEIREAVBSEN T RESAIRESE,
HAEHMELEREMEMTEBYEE,MAER
BITFREO~5cm LEEHAVR S SAVKNE
SGE AR HES S8BT EREEER, 5

Feqpe-el ) ARE L EBRESEE R E, B
Eiﬂzﬁﬁﬂmm;\ﬁk?%%ﬂﬁzf‘*m e B x¢
THHTREHESSEH, AR T EREERE
ﬁ%%ﬁ 34,37 38]
1.6 MIBWEFREMKRE
THRBEEEN L HAARBSY, 25
MEMEYILETR, B EEMEEN BN, E
AMUEEYFEER T BEBERZRE —EXER,
HE—EBE FRBT LRSI HE R+ 5%
FAFAHERD, ZHEMTEREEKTSHNR
BER BHERHE LM EEEm, KERE
TR A M A ) T A,
WAV HEBSF AR RE W, W B3+ %t
YRR MA R BT + RIS, Ret,
AREEHERNARL RN EMYZ WL RFE,
JREE/E 13500 kg/hn’ BEB TR T EEHHER,
Hp,0~20cm BRAEZWM 3. ofF5 HiGMHE
71 2 B AW T AR, B 2 B9 I 1fd R A 5
WAL BERREELL 9 000 kg/hm® M ER T &R KIEH S
FBE.FE0~20cm BEAHEHZINM9.0% ; RS
WRLL9000 ke/hm’ BERLEKIEHZBES,
EO~20cm BHAEENM46.9% KK+ 2
Y i % T AR 5 i AL BB B A B 2 R A 2 DA 3R
FHEE9000 kg/h’ HH BT EEE LIRS, B
EHERE LR METmER. TUEL, SR L5
AT PR 3 JE BE T 2 B A9 3% o i 3, TR ZE 9 000
kg/hm® B 3% & F 15 £ 1% B B & ; i BR &8 76 13 500
kg/hm BHEBTEHR G FNUER B EH
Be, B2+ B0 EEEEE L2 8 R 7 5
BRE MAABEBEREEASEMNERAER
%:[12}o
1.7 MEMEMLEHRNTIE
TEEYBEELESIYNMEY R L HES
AEMEBZARTBSY, THEMEYR L EPBRIFK
WEYE, ESS5FEERBMNELLTR, xR
BrERS REEVEETABRRER, ATEE
THEPHRE KAREEDS L BP K S &S
UMK, KEFREEW HHES G L ERNE
PR BEER BERAERANAE S HH KR
I, % B R e S AT TR B B LA, R AT 4
HE BAHR T EEENRSHAERES
WA BRI, + 8 Y 2l
EEXNEDIFRER XN, REESRESD,
EXRMBHESHEERELENYKEEHE, BEAN
SR BBE I, BETE BRI B S R
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W, MAE— AN BETEZZNNM, K
BRI BEE TR ESEH AR EEZ BT
Fet R EEE L HAYBREHNFEEERFE
B omEs, BESNENEE BTEERH
MEEH KI5 R EEREENNA 2.5 %,
I 12.4 5440, BT BERSFF B B B A Y, Ml
WEB MMM BEE 2 NLEBEXHEETHE
F 1 afl, ST IECE A ATE B B X 0 E
HEoE B R -+ S AT BURAE AR
1.8 XMREMSIEHIZW

RABEERG BRAHSRENRTES
Fifsh A B 2B, Mz MR R ET Bk, A
i 42 B 0 A B2 LB 1 24 RS BN T e, T
WETREPSE. REEF 199743 AEMNH
B EHADSERME R, mH ST, H
SRR, RS RES AR EFE T i
SRBE AEELABES n FEREESBRMRE
1.3°C,{HiX Ff 2 5 B & BE 69 38 0 ij 8 /b, 7€ 50 em
BEMRENHEZ 0 2C, XMHERULFRARRN
HE,FFU3:00)IERERBEHB /D, AR
B.AOREHESR SRBEMBESRETH
B4k B XGE B RS 814,
1.9 MABFERFAHRW

RAZERRKVAFPHEREMNEZ —, AKX
Ak A = R B R 5K, 8 AR B A LTS R 3R
B ESEREFETAE, AAHRCER B
AT AT R HAE, SRERMEL, TREEKRBEH
REFE, FERARAFE.EERENE R4
MEHER, MR THEIEALENER  HRED
Fpe] g RN R RE R T R E AR, DK
EZ 193 EEMAETHARSMERBEZAR
RBEREXA FRAZAAVASNBREERDY
e DR R ENGE B E ERTE EHH
ENBYABETAE S, KRBT HiX R
BEKE MEXDNEEKT. HAHLSECHEER
B, M3 16 % W3 B 3% 2 250.4 500 kg/hm’ #1 6 750
ke/hl FEFF B9, HEAER B LA HE 52 % 8 2
29.6% .82.6% M 91.3% AMBLAESHEST
KAFFES . R, BERXK L, F A BEB 5 E R
W EEERAHEYHEKEEARRE, XA
RESHEEEEE L RHREE S, AN TR
BERMEREEERA R,

(TRAESHEDRRANEE, BHREH
EEPR, EMMT 1990 ~ 1992 FE LA 6 1
KBS R R FEFE R B R &

LHA  RLBAEKX B8 HHBEZRHHT
EXEHEKER FHEXREERNELTAES
H. FPESABESHUEAEAEZHBERESE
79.0% UHAEEABSHEERL 3%, BE
HHN24.0%:BHESCAHAREAREZHMTE
BN MER SHME) B, EEREM,
EAMEZERMGEN, EEZLE M BT,
1.10 xR HBAAFREEERR M

FEATH Z A bt A X YD = E A X, K R 1
BEEMHE. RER. - FEEHERMES, 7T
RENM I HEHNRMERL“EN K. EFAO
R ER KA EEERKABEERE
1.87~2. 25, MU RMEEW L 97.8% ~98.8%,
W REARTLE , RRNER L 4.3% ~61.5%;
F R E 95% ~97% , ¥ B & K 7= Wi FF i5 B
Fi] 701 o W 5 7 o 4 2 I (), L R 280 SR B 3 1 0 4%
T, MM E NI ImmgR, 5, B
P2 b T, 0 BE 0 2 0 KL 4 48 A4 4R ol T 3 R ™
BIXh . BR R RS F B 35 b T T LA B RGO M R KU
B RN EZEEATHERLE FAURLHEEEE
feimt F R R BRI E TR, AaE
BAER R, FHESESELEND R M HFE
GRE EHEZE A B LR
BRIORE: BAREPENRPRHAREN, B
FESHAMOBCRRBETESEN R/, BHE
FERR K, B KU A B R 4 -

2% X K-
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Cloning of a DREB gene from foxtail millet( Setaria italica L.)
and its expression during drought stress

YANG Xi-wen', HU Yin-gang'
(1. College of Agriculture, Northwest A & F University, Yangling, Shaanxi 712100, China;
2. Shaanxi Key Laboratory of Molecular Biology for Agriculture, Yangling, Shaanxi 712100, China)

Abstract: A DREB gene was amplified from Foxtail millet by PCR using a pair of primers designed on the se-
quences of Triticum aestivum TaDREB6 gene, the foxtail millet DREB gene was 1 113 bp in length, encoding 259 amino
acids with basic amino acid regions possible nuclear location sequences(NLSs) and a highly conserved AP2/EREBP do-
main in the encoded putative protein. Multiple alignment analysis based on the amino acids encoded by DREB genes in
plants showed that the Foxtail millet DREB gene was a member of DREB2 transcription factor family, and designed as
SiDREB2. The expression patterns of SIDREB2 during drought stress were investigated by means of semi-quantitative RT
- PCR. The results showed that the expression patterns of SIDREB2 during drought stress was up-regulated, which sug-
gested that it was involved in the response of foxtail millet to drought stress and might be one of the key genes for drought
tolerance and water use efficiency of foxtail millet. The cloning of this gene may provide the potential for its utilization in
the improvement of drought tolerance and water use efficiency in other plants.

Keywords: foxtail millet; DERB transcription factor; drought and re-watering; express profile; phylogenetic analy-
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Research progress of comprehensive effect under different rates straw mulch
on the rainfed farming areas, China

1 .Effect of different rates of straw mulch on farmland eco-environment

CAI Tai-yi'*?, JIA Zhi-kuan', HUANG Yao-wei’, HUANG Hui-juan’, YANG Bao-ping',
ZHANG Rui', HAN Qing-fang', NIE Jun-feng'
(1. The Chinese Arid Area Research Institute of Water-saving Agriculture, Northwest A & F University , Yangling ,
Shannxi 712100, China; 2. Henan Polytechnic University , Jiaozuo, He’ nan 454000, China ;
3. The Agriculture Department of Henan Province, Zhengszhou, He’ nan 450008, China )

Abstract: With the water-saving agriculture and soil carbon cycle theory development and maturity, straw mulch re-
search for a novel of contemporary conservation agriculture one of the issues, much attention. In order to deeply under-
stand the straw mulch comprehensive ecological effects of farmland, the paper reviews the different straw mulch on soil
temperature, moisture, nutrients, enzymes, soil carbon, biological structures and farmland weed pest and microclimate of
status and progress of the research to the field of research and development of reference.

Keywords: rainfed farming areas; straw mulch rates; ecological effects; research progress



