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Table 1  Basic physico-chemical properties of soil for test

HHLE en LT R EEH
pH  Organic matter Total N Available N Available P Available K
(gkg)  (g/kg)  (mgrkg)  (mg/kg)  (mg/kg)
8.16 12.04 0.83 51.74 9.31 148.83
1.2 RE@it

R Ii% o AL, B T AT T2: BT
) sT3:FTTH + BIBEZBE (TAA) s T4 4T TH + GBI T
B (IBA);TS:4TTH + Z IR (CEPA) ; T6: T TH + a ~
FEZB(NAA) T fTTH + AREE(CA);T8: fTTH +
S FE(CTK) ;T9:4TTH + 2.4 - D,

BUHBRERIIK BARAH, 8K 20 &
AT 1.1 m Bk 0.6 m, PR FHE W 1.653 x 10°
¥ /hm?,

BNBERASRLIE. AEEER 60 kg N/
hm? ,N:P,05:K,0 e 1:1.5:3, AR A BB (N
G/ 302%,P,0; 8 4.4%) , BEIC AT 8% 88 45 (P,0
E816%), FEAGMEH (KO0 38 50%). AL
AEZEZHT, RANBHEEER, TERHTF 4
H10 HEZBHEA, FH 20 em &, & ERIEH
85% B EM 70% WHAEM 0%, 2 EEE, Z2H
0.1m, Z#H 0.5 m, FEREHTBRAEA, HIT
EREEE LT 0.15 m BRI/, Mt AR
HEABAER 15% MBEAEHY 30% 30 N L ERE
BRI, SHB 1 AFGBR(ER0dER, N
H—i), BB RT,

AR BFE TR, S 800 20 F/gk, AN
TR YIBR R ER T, FRIE BT LR, fTHF 1 h
Py, % B 4T B S R B (20 me/LYRAE B RS R IK
BHTFEEMEL, AR 1.0 g/, B IKE RS ER
B, AR R LR ERK 2 K.

1.3 BRRESHH

BEERR ARRHEY, % — R RE—
Ko /DR EMEE B, HIESE MK
THHATELE1~70) FHH(FES~15
Aok ) F b (5 16 ~ 20 {Ur) & BUR & 4 300 g,
BEMBARET ISCHRT 0B 1 mm 7, S04
Wik, A H,80, - H0, I &, KE B Bk I 2 J ot
WER, S R I AR B,

1.4 HBEZH

B8 B8 R A EXCEL2003 il SPSS18.0 8k {4 #

LA
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2.1 FIAMIMBEHEXNEHAHSSROK R
HEENHERYNEESAFRANEEE
RHEMEENERET FEAGHEUEREMH
RN REHBAFBENER MR, Leymonie
SRR TR BRESH BRI 2%, £H.8
EAFEENEATSHBEZEI% ~6%, BT R
3% ~4%,MBEALKRNX T AREH EHSHE
WA 2% W, EMERELELR, L
. fife i SR 4 MR Y TR R
2.1.1 HWANEEBFRE AL THYAH HE
2R T SR BT AL BTN S R, H
BTt RE @808 BB m AR, % T3
HESEMEMBER, A FAHITH,EH® L P,
THHEGFSESHEMKT 8.4%.8.4%M17.9%,
HEERMEKITEG, B TOREEHEL, AERE
AHEM, ERGERKPLOHTREBIRE, ¥
BT MAKENAEATE A A BN TRA
SR TFREM, EEAERERT LSS, EEK
ENEHLR. ARABERIBH, ERHE 8
HETBRAERMK, X-SRE5BRES Y 0MHE
BA—F,

£2 AWEMMERRNEHESROEW
Table 2  Effects of topping and daubing exogenous

hormones on K content in tobacco leaves

# & &t K contet( % )

it

Treatment E®et gt et
Upper leaves Middle leaves Lower leaves

GA 2.93a 3.34a 3.80a
CEPA 2.72ab 2.974b 3.63a
NAA 2.56ab 2.75bc 3.40a
CTK 2.36b 2.73be 3.23ab
1BA 2.26be 2.66bed 3.17ab
IAA 2.24bc 2.54bed 3.04ab
2,4-D 2.24bc 2.36bed 3.08ab
fopp];iing 2.25bc 2.49cde 2.96ab
T3 2.06c 2.28¢ 2.43b

Topping

E:FAFRRNEFEFRGHERES R KPERBE. TR,
Note : Different small letters stand for significance at 0.05 level , and they

are the same below.
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HABH S RAEBAR, BEAFRA
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HTFH > P > B3, R 7 FAEKES
BA GA.CEPA #t NAA RUESF,2,4 - D HER %,
HP GAE L. PHTREHFIRSIERT
42.2% 46.5% 1 56.4% , BEHEN 2,4-D e
FIEL . PHTHEHHASRSFEST 8.7%.3.
5%fM26.7%, WA R, TG FEBRXENK
L FBUEM S & B KR E T %, 1T TS 34
BEATHARE  FHTFEHESENRR.
FELEH 7 FIMEBET.CAFCIKBETH
M ER NAAIBAJAA M 2,4 -DETFAKE
¥ ,CEPABFZHR. CAREHEBREELRBETN
kR, BERABBRINAEK, T AL M B &
YA KERB /D, GA W E N GA3 I 1AA B
KFHE KA GA3 1 TAA RSB &AM K*
HER, —F@E,AA FELRE K EH Rt
KRB H—FE, IAA BES ATP AT &, ATP §§
BEdE H* RS TR K* AN, 3 B ATP
KR ATP BB (R K E WM. 5,
IAA WM 7E —EBF L WH ABA BRY-Y,
B, T/ %k GA R E EW A M &,
2.2 ISP ERENERAESROEMN
2.2.1 HAHAMMAAGEBRESEFOYR
HHEBESBEHEEREN1.5% ~3.5%, P LB
HEEEN2.5%, FTHHLI1.8%9E,/MF1%,3)
AARR;KTF3.5%, Mk AR, AE3I TR,
HTHEBEARTRES BN ERSE, THEER
E P THEEARSESHNEIME 3.85%.3.54%
M2.53%, it EEMEEHE,

£3 AN RBERBHARSBOXRA
Table 3  Effect of topping and daubing exogenous

hormones on content of Nicotine in tobacco leaves

{6 & B Nicotine content( % )

i3]
Tecatument e st R T
Upper leaves Middle leaves Bottom leaves
ﬂm 3.85a 3.54a 2.53a
Topping
$‘h’m 2.89ab 2.80ab 1.90ab
No topping
2,4-D 3.51ab 1.90b 1.50a
CEPA 3.322b 2.07b 1.69a
IAA 2.72ab 2.27ab 1.72a
IBA 2.63b 2.22ab 1.792
NAA 2.61b 2.38ab 1.83ab
CTK 2.53b 2.44ab 1.85ab
GA 12.52% 2.48ab 1.87ab

2.2.2 SEHEHNBERANTERAESES T 0

HFR 3 0 W, A% T AT TR AL, A5 4T T 4% 3k R 6l 5
BHEBERTEASBUTBRSE, AL
EHARMUKNABETEATREENES, HR
RSB RN ARG AR S BB RARR
[, 3 LA GA.CTK F1 NAA BB BHF, CEPA 71 2,4
-DWBREE,

FITH)G %K GA.CTK #l NAA e L3 A
THATERS BN THR2.5%2M1.8%%EHh
BB E  FTTHS IR 5Kk CEPA 12,4 — D Ab 1t B IS
THASWUMEBES R, G LB ERE &
TRIEEAK, EBTF2.5%WEEM, WX T HH
HBHERTHEINEF 1828 TFTHTBEMA,

GAR[{E IR GA3 F1 1AA MK FEHEH, W IR
RANAGERAE MAAIE-GHERETRH
T3 Hi SR IR, AR 4B A ODC.PMT 70 MPO 35 #: R,
HHEHBAREXARMNLEM SER . HH
REAMAMERNESEES, A EEEET
';%[20-2110
2.3 FIAMSNEHEDEECR . EMEN
231 HOMMEB. FEFEGYS HBERE
B, ERTHAEML, THLERS TERER,
FEE BN R LEHLE, RE 4,

£4 TRHSBHESEA-R.FEHER
Table 4 Effect of topping and daubing exogenous

hormones on yield, output value of tobacco

o Fidh o a1 B 1S
Trestment Yield Output value Average price Ratio of mid-high
(kg/hm?)  (yuan/hm?) (yuan/kg) grade leaves( %)
GA 1560b 144615 9.272 84a
CTK 1531b 14254a 9.31a 80ab
CEPA 1553b 14055a 9.05a 72abe
1IBA 1674a 13861b 8.28¢ 63c
1AA 1598a 13231b 8.28c 62¢c
NAA 1621a 13665b 8.43bc 69be
ﬂm 1466bc 12886bc 8.79b 59¢
Topping
2,4-D 1415be 11971be 8.46bc 6lc
Inm 1331¢ 11367¢ 8.54be 44d
No topping

MEATLUEL, SATHLEME, TR HE
T BRAT 10.1%, FEEMT 1519 T/hn?,
HHE MRS T 0.25 T/kg, P L ZHE 1L 4 5 258
MY 15AE A, XU, T IO e i
HIZFEETHARFHREH e mEy A
FURBAR EHFSEARENNSHENE, XS



Fa3m

KXAFSEHRI R EFEREERRRREAT] > EHN 183

BWESHHRER K,
2.3.2 SERMAMNHEEE FHEANEE KRS
BEW STHAHMAL, ITTHERE 7 A ERE
HRETHEES R FHE. SN RPLERALA, B
RS EBERXRABAN;2,4-D FEE~#],
B AEERITENA—EBEN TR, iR45
BRUR,FITUGSH BARA-RERRER A H
% NAA.IAA.GA.CEPA 1 CTK, # $I LT DU &
14.2% .10.6% .9.0% .6.4% .5.6% M 4.2%,
HIEGEHRE GAJEHF-EEMEER K, XK
24 CTK.CEPA, F={H 4} BIH8 10 1 575 JT/hm’ .1 368 JC
/hm® F1 1 169 J/hm®; CTK,GA il CEPA &b 3 1@ o
Bk 9m/kg AL, LITT A B8 0.52 JT/kg.
0.48 JC/kg 1 0.25 J&/kg; GA .CTK F1 CEPA 4t 38 4y
FMER EEEEFSMT 25.21 M I3 TEHFE,
AMRERHI AR EE—-EEE L RETEHE
FROFE MR EEREA, XEH TG
BHNIBEHERNERAT T ARERNGERX
%R FTHAEM K AR R APE A, i 42 2 T o AR A
prHEL), BEE-MEREERRHEY,
RTEHFENENEEHE NS P LEEH
RASIE Mgt fd LERALERFENEARE
BISME S 47, B, GA . CTK F1 CEPA X i # #8045
AR ENE, XS5 EFRERSENSRE
—2,

3 4 #©

1) fTHHAEREETHEYEHE,  RE T ERS
B {TWES T @Y =8 /= E,

2) ITE%EK 7T HARRENERES AT F
HE REABSE; AR RREERG TS
TEBEUBSENHAHE AR, 7#HEHR
EPLUGAREERH 2.4-DHERE. AXFAE
HERESBUEIMNAAERTEERNLERA
Fi#—EWR.

3) fTBG b 7 Fr oM 3 & o7 LUR /vt 7=
B i BB, Mg hn 4 ek =8, B
GA.CTK #1 CEPA BURB4F ;1M 2,4 - D IS M~ &
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Analysis of climate variability in ten-day scale during crop growing season
and its effect on crop yield in Huangfuchuan Basin of Inner Mongolia

SUN Te-sheng', LI Bo', ZHANG Xin-shi'"?
(1. State Key Laboratory of Earth Surface Processes and Resources Ecology , College of Resources
Science and Technology , Betjing Normal University , Beijing 100875, China; 2. Laboratory of Quaniitative
Vegetation Ecology , Institute of Botany, Chinese Academy of Sciences , Beijing 100093, China)

Abstract: Huangfuchuan basin belongs to semiarid region in northem China, where crop production has a signifi-
cant vulnerability owing to climate change. Precipitation and temperature data during the growing season, crop acreage
and production data from 1961—2000 in Huangfuchuan basin are used to analyze the respense of crop production to pre-
cipitation CV and temperature CV. The results show that, excluding the impact of socio-economic factors, the response
of crop production to ten-day precipitation CV and temperature CV is significant, but for different crops and ten-days,
the response is different; During the first ten days of August, the abundance of rainfall has significant positive effect on
climatic yield of main crops such as broomcorn millet, comn, potato, millet etc, while during the last ten days of June
and the first ten days of July, the amount of preecipitation has decisive impact on climatic yield of sorghum; The climatic
yield of main crops may reduce if the maximum temperature during the middle ten days of May, and the mean, minimum
and maximum temperature of all days during July and August rise. Therefore, it is particularly important and necessary to
improve the ecological environment, especially strengthening dry-zone field management during the growing season ( main-
ly July and August) and to reduce the sensitivity of agricultural production to climate change.

Keywords: climate change; coefficient of variability; climatic yield; fluctuation index; Huangfuchuan basin
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Effect of exogenous hormones on main quality indices, yields and output
value of tobacco in arid plateau of East Gansu

ZHANG Wen-ming''?, QIU Hui-zhen'** , HE Xiu-cheng’, HU Juan®,
ZHANG Chun-hong'*?, LI Ya-juan®’, HAI Long'"’
(1. College of Resources and Environmental Sciences, Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Gansu Provincial Key Lob of Aridland Crop Science , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
3. College of Engineering , Gansu Agricultural University , Lanzhou, Gansu 730070, China; 4. Jilin Academy of Agricultural Sciences ,
Changchun, Jilin 130030, China; 5. College of Prataculture, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: Low potassium (K) and high nicotine content of tobacco have restricted the development of tobacco pro-
duction in East Gansu. Based on a field experiment, the effects of seven kinds of exogenous hormones after topping on
the contents of potassium and nicotine in tobacco were studied in Zhengning of Qingyang in Gansu Province. The result
showed that topping decreased K content and increased nicotine content significantly, and daubing seven kinds of exoge-
nous hormones after topping could increase K content and decrease nicotine content obviously. Moreover, seven kinds of
exogenous hormones had different effects on K and nicotine content. Compared with topping, GA had the best effect,
which increased K content by 42.2% , 46.5% and 56.4% in upper, middle and lower leavers respectively and made it
up to over 3% , and the content of nicotine deceased to optimum value (2.5% in upper and middle leavers and 1.8%
in lower leavers), The effect of 2, 4 — D was less effective. Daubing seven kinds of exogenous hormones after topping
could increase yield, average price, ratio of mid-high grade leaves and output value of tobacco, and GA, CTK and CEPA
had better effect, while 2, 4 - D slightly decreased yield, average price, ratio of mid-high grade leaves and output value
of tobacco. This indicated that suitable exogenous hormones could achieve high potassium and low nicotine content, re-
sulting in the improvement of quality, yield and output value of flue-cured tobacco in East Gansu.

Keywords: tobacco; exogenous hormones; quality indices; output value



