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A KRR # R = B, ST S Z IR M AKX & 4, R AR
B, RESFNFR T KAZA BB LB EANMABERER. R EE KEEY
BRNNAREEAREEENZEAMETWHZAENSESESRITEEER, #H7T
BWMHHER T EHER R 181990 FAEP R KR ERAE S TUAEBRNBERE LT
WE 27.8% Dl b, BAYRI K 87.19%, RAWB LG K4t, “T7EKFIZ ML EHMMA LI
RS Mo

X@F AR L.HITEEAESHEA

RAZBAEREM 24228 T (5L2ERBREBERE 62%), Hh & 66 5
171.69 Te(RE S 72.7%, HEL 21.21%) MRRZER IR EELFIED 2 —,
RIS, B F b Z 3 S AR EES T EEEAR, BEH KR EE, HiE
RERY, AEBEERRE, mE—HHEMEE 1315 M/HEA. A TR mbrm~
B, RATE 1987—1990 45 BT KB HEFER KB BESEN) RS —
M RBREAT T W50

— BIRANERTE

(=) HEFTHRR

RAZAE . EYREMEMAR 2. ERMX AR LRELRHEE7 A 85TEA LAy
0—10cm, 10—20cm, 20—40cm, 40-—60cm, 60—100cm 5 2H L, MHELEZLE(1987—1989)#ITT
P(BREFE 123 Ao MEMBALHB(R TR, BTHR COr, HCOy (Ffifik), CI7 (H/RE).
Catt Mgt 507 (EDTA ), Kt + Nat (ZERE¥E)e
(Z) SWBHRRERERARTAR

Laf S HEEAE  AESES hEREE ERTTARERRERR, RERE, WER
HRHERREEAEE, AATHMURNE 50cm Q7R 12—15em RH, AEEHKL EHTTHH
BRAE, #E3 Q25 AEE. 4110 BEE.4 725 AEBENNRCRERMN/MEE. 45MET
Koy REHTREE,

LIRAF T EERELRE: RARNTEEATE @SR EETARFGERLRR, A
WieTREER, ERKREM™ &,
(2) HEERFEEEAHR

1988—1989 £ AR RFENPRFN B EAES NE XFHSHE—FERE L, %
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MERT ZREAEEHSRT AR T HEEEEN B RE XA THESE AR R,
FEAERAZBRELAN = ROEW, FHANSERTHERERE #THERRE. SRR KFRDE
(#E 1)

PAE A BB R BRI 2.5:1.5:1 HBMR. MIBRBEREITRARIRETR, # 361
REDNXFAZNERRA, KANNIEEILHET o NXHEH 3m > 6m, 6 {TX, /IMTHE 0.4m, KfTHE
0.6m, R EEREH S ME. ABARR, BIEAD BT, il BB SHEAREE. B, (R
KA 2000kgo 72 10 r EA REBA. HXTIEHOERBERRLE 20

SRS

—_—

—_—

(=) THRH&EHFTAR

L 8K BBTHROETEEANE R 19871989 FRATMMEAR, KEL
KR E SRR EEARE (RA-FRESAET, 1w, TSI H
Bto

(D) FFLPEHRMNREL-FEBE 3—6 A). HHM<EE I e, REMERRAU(KE
EeA 7.3—16.6), T HIKBBE R, 1HKU L74E, BOARHERERR. i1t H
BORABH ISR EN, —& 4 ANERAS BT REM K REREHLR, Z2 6 A

#£1 BFRKTHDE
Table 1 The coding values of factors and levels
. X % = i 1
RRET 3 fL8E BEHAE (r=2) Design leve
Experimental factor| Change range -2 -1 0 1 2
X, #HE 1000 /8 3000 4000 5000 6000 7000
X, g 4kg/Ei 4 8 12 16 20
X, 1 PO, & 3kg/& 3 6 9 12 15
X, B 0.2 0 0.2 0.4 0.6 0.8
X, HEHE 0.5kg/®g 0 0.5 1.0 1.5 2.0
Fz HRTBOFEEFMER
Table 2 Basic properties of soils used in the experiment
oA B B AUR (Fﬁ%l/#ﬁ”éi) bt 43 é(?;% W€ 5 B
-~ mg/Kg . -
Location (cm) (%) Hydrolyzable (mg/kg) Totoal Determination
catl Depth 0. M. N Available P salinity methods
ERE 0—20 0.1 64.53 7.80 0.268 Bige-E &% &
FRAERE
He okt 0—20 0.96 66.60 7.06 0.247 YL, EFRIL
prae
[=Pigsd 0—20 0.95 68.43 7.92 0.186 o T THINS
v - peciad
XH% 0—20 0.83 58.09 6.67 0.213 el TN

YIHT HERBAKORERETE K. 5 AMBTHEAGANSHEEL R EEY L ME S K
T&, B0 8B RK.
(2) WELEMEREN B (7—9 A)o SEBHEXN T E 22—16°C, & [F & 252mm
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(54 MK ERE 63.4% ), ML BT 7.3—16.6 FHES] 2.1—3.3, &7 L RBUEH
AR E T K BT B 05, T 3 B B R o

(3) Bk FBELELPE (10—
11 A)o KAFTRHSE 4.3C, B | e 1895

WS ERAR 8.3% HELN 63, 5 g
REFBLRERN B &8, IS
1 A AT R, tmR SR

¢ 0.2

HREERS.
OEEX: -S4 310 e W R Mo
B)o BT LENHE, KL EEBTE 1987 035 029 038 0.19 006 014 016 0.7
’ RO 1988 031 036 031 027 018 034 02§
+RE, TEADNASESR EBER, 1989 043 024 034 021 0.15 0.14 0.8
FUREUTFOLEAREARN. 2 g1 momes otom 458 RELAR
+A4ELERBEENBE, Fig. 1 Variati.on in the salt content of 0—10
2. iﬁﬁﬁﬁﬂfﬁ){—i (1) /:_&% cm soil layer in Xuekulie
BE. EEFHESEHEE 0—10m HEARERTE 10—100m §2—3F, &

L BSHILAE 2.8 3.

Salt content(%) salt content(%)
BHE) TER®)
0.2 0.4 0.6 08 0.2 0.4 0.6 0.8 _
! 1 T T > v Y 7 é 1 T -
- - e e o}
] P
2+ r 20k r o
l !
1 3 l
4l —_—t ~ .~ 40 - — 19874
3 {’ ! 1987 E¢ i
3’5‘ =E | — - |988 £E ‘5‘5/ ——— 1988 4
= S . a o
BEO0F 417 ———= 19894 [ 60 ———— (989 4
L]
e X% : :
sl 1 8o |-
|
1l
100 100 |~
{ J
: EWGATHAHESTE (6 H) B3 KEHATESBRENH (6 A)
Fig. 2 Distribution of salt in a soil of Fig. 3 Distribution of salt in a farm
Xuekulie (June) and grazing land soil(June)

(2) BHRASRES: RE 20om DT HESHEN 0.2—03%, XMAR K 7 &
ERER AR EEEEY?, ZERBTKE—BLET 1.2—2.1m, #TKELE
3—5 7/7F, THEARE,, X BEE K EAN LA SRREBRAEM,

(=) HLHEMHRRBREHER

Y BT, (B 7E P B DL E 5 ot iE Fhal e hre DL 8, B AZE P BE LU B3 A

i R RO B SO RO SR I T o
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LEBER  AMERREBERENERHEEY. MXYHEERRELTE F
WaRSR MR RN E, Wik, #HENARERBENIEE RAZRNZTOHERT
B LK GERN, BETENKSNE L EEAESAZE EES), XRRBDT
WAEATHRE, NMBETHE. LBEAPWELR (& 3) R 0—10cm {1
BXKBEBLPIEFET 3.3%, EMTEPRLAFIFTERALE 4): 2% 0—10
cm +EEHEY0.19%, SRLAENFENERLESHREMK147% M 89%, 21
10—20cm +EEHEX 0.17%, AR L AENHENERLES LR K82% M 94%,
Bl iR B S 7E 90% DAL, LR 17.6%,

£3 AWSFFLEREKEMIE(%)ERE 0—10cm)
Table 3 Comparison of soil moisture content between furrow

sowing and flat sowing (%)

B wn W ¥ofE | m
Item Furrow sowing Flat sowing Increment
5108 15.2 14.4 0.8
SH20 8 13.4 10.0 3.4
5H30H 14.3 9.8 4.5
6H10H 14.6 11.1 4.5

£4 FRSHBANHIBRSLB(%)ESRER(%)"
Table 4 Soil saline content and the survival rate of seedings of flat sowing

and furrow sowing (%)

) ®

e = ¥ & Furrow sowing
i # A # "
ftem Flat sowing Within furrow Furrow ridge
0—10cm 0.36 0.19 0.47
10—20cm 0.33 0.17 0.31
5w K 74.2 91.8

1) 6 B 10 A Ek,

VR B T G A T 2% M 1k BB B IO 3R A, R IR TR TR R 66 00, I RO
W Fo MFLL AR 26% , 9 Fh P HEREIE 40% o

2. WIEE S ARG K. MERREER EROBRENRRLT 3 ATEN
4 B FAMEREES TYRESHEEE, R LEH AT ANREREREFH L
3 ATHR 4 ALAREEENTIHEZELSERTR EHE 022 EH. E4 A H
EEGTEEERSSRN 031%, SHEREERLES0%, MARRLE (R X
0.38% , % e R AL 90% , HFHE R BERABHKSREBRTHELE. BRE
T 2,10 B R EUETE 90% AL REH 20% UL, W ER BB ST 10% £5
(L% 5)0

LR ASTEEREE AETEBREAURERERTH, BRLH,
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BRI BPESRURATEES LES T KM Ao 1989 FHRAEAMKWLIAE & 50 &
BRI FHEHREMAEERE 0% UL, 87.1% (L& 6)o

#5 HSUARLIERKS HIEUCRBERR(%)

Table 5 The changes of soil moisture content s and soil salinity and the survival

rate of seedlings under plastic film cover in different time (%)

B ¥ R 3AB ARE 4 A0 B EE 4 B2sHEE
bl Film on Mar. Film on Apr. 10 Film on Apr. 25
P P
CK 25 cover cover cover
Item
sy Ky #ay K5 #4y K4y #®ar ¥ i
5H108 0.38 13.5 0.20 19.8 0.2} 19.3 0.31 16.8
5H20H 0.34 11.0 0.18 17.9 0.19 16.8 0.21 14.2
5530R 0.31 16.6 0.21 16.8 0.20 16.3 0.19 15.0
651018 0.45 12.2 0.21 15.4 0.18 15.2 0.17 13.9
GER 64.7 91.8 87.6 80.2

%6 SETHNLAEROXLE

Table 6 Comparison between raising seedlings by the paper tube and by direct seedling

E ﬁwm E - ;’O'c:\ ;E:\ ‘Bg' 'gn'c i _a-_;n mr\_g -
i g g895 #-2 L mf\é?ﬂ ®og 8 r\‘_':: ®aw ‘FL‘E‘:"T’ §-§E
= 58 &5 S o2 K2 ERS=% o35 o9 w8
ﬁg éo:; a a 0. v'?)ﬂ- Vo?)h o Eb“)o.; =
- ™2 A o H »av B Y Sed |8 T |HKES ® >3
a ® = | ® &0 5 £
" a
= g
@
KEESE 4 A3H |5 A7H 4500 4239 94.0 0.82 3480 87.1
¥ EE % 482780 4500 3750 83.0 0.52 1860 -

(2) WA ~EEERATR
EXELH, HXBASHERRAE: RERK.TEBIARR, BERSRY
MHEEEE R Bit, RITEXRFZHAZRIBENE MBEBHIEANE—DF
B LIRBA R TERNRBEZ MR RE R THES RS R B BN EA,
Li=BER, R 7.5 8
2B EREER REERRREE, MAEKR W Basic £ F, & PC-
1500A AL L EHEEH, RE™EEBERMT.
(1) BBEEHE B MR,
Y; = 2767.03 + 84.233X, + 175.692X, + 131.9X; + 12.8X, + 51.475X;

(2) BHRK™BRBORH;

+ 67.975X,X, — 12.125X,X, — 32.75X,X, — 1.163X,X; + 26.65X,X,
— 4.075X,X, + 4.438X,X; + 12.875X,X, + 10.312X,X; — 0.188X,X,
— 23.815X? — 79.128X% — 63.115X% — 58.89X? + 17.835X3
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BT WHEHEFBRER(kg/mu)
Table 7 The beet yields under plastic film cover (kg/mu)

X 5 FRERE X 5 PEREE X = FPREE
Plot No. Mean yield Plot No. Mean yield Plot No. Mean yield

1 2338 13 2785 25 2701

2 2304 14 2690 26 2984

3 2353 15 2945 27 2829

4 2624 16 3082 28 2877

5 2282 17 2581 29 2928

6 2462 18 2771 30 2582

7 2676 19 1982 31 2674

8 2718 20 2928 32 27¢9

9 2343 21 2222 33 2541

10 2385 22 2816 34 2743

11 2560 23 2607 35 2804

12 2509 24 2465 36 2853

1) PRESHSESRPHE,
%8 BHBRFBRERD (ke/oo)

Table 8 The beet yields of open cultivation (kg/mu)

X =] FEESENE X g FrEYYE X 5 PFERHE
Plot No. Mean yield Plot No. Mean yield Plot No. Mean yield

' 1 2169 13 2492 25 2256

2 2121 14 2473 26 2643

3 2234 15 2850 27 2581

4 2520 16 2914 28 2545

5 2290 17 2249 29 2610

6 2310 18 2586 30 2374

7 2684 19 1981 31 2358

8 2568 20 2703 32 2384

9 2227 21 2131 33 2431

10 2265 22 2654 34 2472

11 2506 Z3 2236 35 2429

12 2482 24 2291 36 2496

1) FRERNSFESHAEHHE.

Y, = 2460.45 + 82.821X, 4 146.263X, + 143.954X; + 12.913X, + 57.938X;
+ 27.531X,X, + 11.194X,X, — 5.194X,X, — 20.381X,X; + 30.581X,X,
— 18.881X,X, — 11.094X,X; + 13.706X,X, + 22.794X,X + 7.181X,X;
+ 2.146X? — 16.029X% — 4.079X2 — 36.354X? + 10.246X?
A TREBEIEG RN, N LRSI EERB(LE ).
EEERREZRE. REESERPERNEETE, RUTIAEE, HH = kB ER
5 pRriEmn e 8T, R AR TR, B TRETEAERANFEYFREAX
ALHASETEARE FRMEAGY Y EETEEXER, S, S REFRKEFRR(L
F 10), 5B —S R BENERRARY B T LB R =B RO R
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1. Yy = 2767.03+84.23X,+175.69X,-+131.90X,+ 51.48 X;+67.98X X,— 32.75X,X,
+ 26.65X,X, — 28.82X} — 79.73X3 — 63.12X3 — 58.89X?

2. Y, = 2460.45 -+ 82.82X, + 146.26X, + 143.95X,;+ 57.94X,+ 27.53X, X, +
30.58X,X; + 22.79X,;X; — 16.03X? — 36.35X?
#qy OAPRBFESNE
Table 9 Variance analyses of regression models
I FR IR SED R B pi]
%,S & Source of Sum of FIE E%E Mean g l{ﬁ |
ype variance squares eecom square -value
IBPE] 1973072.07 20 98653.60 6.4460 3.36
] ®& 229569.26 15 15030.61
% K 83565.99 6 13927.67 0.8585 3.37
o B2 146003.26 9 16222.58
& 2202641.33 35
Y3 1370503.20 20 68525.16 7.1913 3.36
= P 142932.54 15 9528.84
;‘;3 P 72314.42 6 12052.40 1.5360 3.37
¥ Rz 70618.12 9 7846.47
i 1513435.83 33
F10o BOHENMEAREF Bk
Table 10 F-test of partial regression coefficients of regression models
2 Sk IR ERERFE BHERFHE SEKFEFE
Source of F-value of the model F-value of the model F-value of
variance under plastic film cover | under open cultivation significance
*
X, 11.1265** 17.2763*% F,.(1,15) = 8.68
g{‘ X, 48.4051%* 53.8812%* )
% X, 27.2821%» 52.1939% Fo.os(1515) = 4.54
% X, 0.2569 0.4199 Fy.2(1515) = 1.793
Xy 4,1551 8.4546*
X3 1.1859 0.0155
; X2 13.0913%* 0.8629
% x: 8.3290% 0.0559
B X3 7.2512% 4.4384
b
Xz 0.6651 0.3252
XX, 4.8305% 1.2727
X, X, 0.1537 0.2104
XX, 1.1212 0.0453
% X,X, 0.0014 0.6975
* XX, 0.7425 1.5730
% XX, 0.0174 0.5986
X,X, 0.0206 0.2067
X.X, 0.1733 0.3157
XX, 0-1112 0.8724
XX, 0.00004 0.0866
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R EEBRBREME TR RE RN R R T E BN ERMEN, &
HERRAGF THEAREN, REAH—MEE, EE e E . B C L A HiL A
BENAHAET, RUBEREE P 2MAE, AEFTTROTIEMA g E R K
o

. &R TRWSENERRNF HNEOEERHNEKESEEERRKEN
SR RERABRNREN . AW REHORREREIFY:

BE>ge > E>ME>RE Bt

4 ARFREAKPHEELTR  AWPIRESHESERIDF, Bl TEENEY
HIEAA T HEERR 2N EE#ENR ST RLE 1),

%1 FEARBHERASRAKFHRESL X

Table 11 Cultural schemes for different beet yields under plastic

film cover and open cultivation

oo | pEmm | et | e B o | TG | Bym
Cultural Yi(enl?i/ Ef;?] Density (kg/'mu) (kg/mu) N-topdressing| Microelement

way 8¢ | (plant/mu) N PO, proportion fertilizer

BIK <2.0 4500 7.1—7.3 6.3—7.0 30—40 0.8—0.9

2.0—2.5 4600 11.0—11.5 8.2—8.7 40—42 0.9—1.0

2.5—3.0 5300 14.7—15.2 10.5—10.9 40—44 1.0—1.1

>3.0 6300 17.5—18.20 11.8—12.5 3238 1.3—1.5

%111 <2.0 ! 4300 6.1—6.9 5.5—6.2 3238 0.6—0.7

2.0-—2.5 4800 10.8—11.4 7.8—8.1 40—42 1.0
2.5—-3.0 5300 14.9—15.5 11.4—11.8 39—43 1.1—1.2
>3.0 6200 18.1—18.7 13.8—14.3 37—45 1.2—1.4

IR & R DT, BRI R RS E &0 2.5—3.0 i/ s %, B
B F B 7 2.0—2.5 MU o IXAT AR AT MR 2 R

ERTTREBERER 1500—2000kg Eah L i, Bt HRFEARES THE, B
B 4000 #%/EHE2E] 5000 ¥k /w5, IR T EBEAE & H, RN THE, Wi TiE
REEEB, 3 T e

5. HEBIRERAR  RERSEAHE, AERRERRTRANEEREEAR
B, AL LR, A% TR—PERBBHENS P ERERAR, XE L8

(1) KGEH - FREEAEL. HEEERAREY, REHZIBRIER R REFH
BEAER, —RBEMENA 25em £, EEFERBLBAMNMEL 3 ARKFEE #,
B K BRI HIAE 50 m/ 8o BT RSN/, T NS, BIR—8 % 2—3cm, Bk ¥4
B, B3 - B, M P

(2) Bt  RER REEM, R FEAEREMNER, U LEEERH LS
BEREBHARE . BETEBNE RN LR R, ERoBRERR, NIBFEE3
HARBE, Ao R ELHRE., RKMBENREER. SHEBRRTRARENERESR
.7 LN 4 B LA,

(3) Ef. BRUEBRE, HFERABNERGETHLERMNTGSRBTER,
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FEEMER, ATESMTHEN. ERCBERBAORMEE LHETRES GBRY
RIEBE IR B TSR B

(4) HEEH . SEEH. HXE—MEES, AFHRK,. R oLE RS, ’
EFRVRNREERRASLEDN 2—3 F, AL EEERHE R 2.5—3 0, BEdAN
5500 ¥k, BT MR AL 2000k, EEHERR S 50kg, FMMMNIE Lkg, T MRRLS 75kgo PRI
(10 M H) B M A% 15—20ke, BHIFIE™ 2.0—2.5 0, FEIEH B 5000 ¥k, MHRA
2000kg, FE Bk ¥k 40kg, BEANGRAL Lkg, I BEERYS 60kg, 10 MM B HERE Sk 12— 15kg, XFE
ARBEEFEENEN.

12 1990 4 4.7 TR KE BRI, M ARER R IR EEBREHE g™ 295—
68.5% ,EBEIE L= 27.8—49.2% EERIEH B L™ 87.1%,

=. % 1

(=) RAZBAEXERLIOESZTHSCABUESE G—6 B) HEAR K
B, NE (7—9 A)AME BB (10—11 A)NERBREN, £F (12—2 A) HENfA
5E #o

(o) AERYRMXSTORERT, R . EEREB EEMEDERNERE
RIS RS E 17.8—20% , X AT U REEEWREHIMERES 4 25 XA
Ho

() MK BENEERZMFAR>H>EE>HIE> B B E
72 2.5—3 miFE By B E 5500 BR, B iR AT 2000k, EHERR B S0kg, BEMRINE Lk, 1 BERRSE
T5kg, MAMEEH (10 FHDERERYSE 15—20kg, BEHFHITRF 2.5 1, SEBEH 5000
PR, E M AR AL 2000kg, MMk 40kg, FEONMUE 1kg, S BEARSS 60kg, 10 M-HIEHERSS:
12—15kg,

() EREeRRAREREM L, ARERNEXEE~EER RERUEBBERE
L 29.5—68.5% , FEBHLFHIE L= 27.8—49.2% , EREE LM 87.1%, BEH
ELT R, TEKE MR B AR R H#ET W fo

2 ¥ x M

HEMN SR KL ET,1978: «hEL . HEHK.

WK% ,1981: il 267—284 T, Ry MR .

THR,1986; KW R AEIABT, 101187 I, SR EHER MK
PERDHERER HERT R S,1977 HES PREBHEE. R BEME,

LT I X Y
S e e e
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COMPREHENSIVE CULT URAL TECHNIQUES OF
HIGH-YIELDING BEET ON SALINE-ALKALI
SOILS OF THE DATONG BASIN IN SHANXI

Gao Zhuping, Chi Bacliang and Zheng Pushan

(Institute of Soil and Feriilizer, Shanxi Academy of Agriculiural Sciences, 030031)

Summary

The features of water-salt movement, the techniques of protecting seedling agai-
nst salt injury and the cultural measures about scientifical application of fertilizers
and rational condensed planting were studied in the work. On this basis, the compr-
ehensive cultural measures of high-yielding beet on saline-alkali soils in the Datong
basin are put forward. The experimental results are summarized as follows.

1. For the salsaline-alkali soils, the strong accumulation period of salt occurred
in spring (March to June); the desalination period was in the rainy season (July to
September); the accumulation period of salt in the surface soil with evaporation
took place at the end of autumn (Qctober to November); and relatively stable period
was in winter (December to February).

2. Marking furrows for sowing and covering with plastic film in advance in the
middle and strongly saline soils could increase the rate of survived seedlings by
17.8—20%, Raising seedling in paper tube before transplanting could extend the
growing period for 25 days and increase the yield by 87.1%.

3. The order of five tested factors of agricultural measures, according to their
contribution to the yield, was nitrogenous fertilizer>>phosphate fertilizer>plan-
ting density>micrelement fertilizer>proportions of base fertilizer and top dres-
sing.

4. The production results in a large area showed that the beet yield in the field
increased by 29.5—68.5% and the beet yield under plastic film cover increased by
27.8—49.2% if the comprehensive cultural measures of high-yielding beet are
adopted for the saline-alkali soils of the Datong Basin in Shanxi.

Key words Saline-alkali soils, Beet, Cgmprehensive cultural measures of
high yield



