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Effects of Applying Solonchak-improved Fertilizer to Meadow

Solonchaks and Economic Efficiency of Sugar Beet

WANG Junhua
(Extension Centre of Agricultural Technology in Shandan County, Zhangye, Gansu 734000, China)

Abstract; [ Objective ] The effects of solonchak-improved fertilizer on meadow solonchak and economic benefit
of sugar beet was researched by applying it in Hexi corridor of Gansu Province, in order to provide technical
support for the sustainable development of beet industry in this area. [ Methods] The study was conducted on
the meadow solonchak in Huajian Town, Suzhou District, Jiuquan City, Gansu Province through field
experiment. [ Results] The order of raw materials impacting sugar beet yield were solonchak agent, special
fertilizer of sugar beet, organic carbon fertilizer. The formula components of solonchak amendment fertilizer
were as following, the special fertilizer of sugar beet was 0. 0586, solonchak agent was 0. 0623, organic
carbon fertilizer was 0. 8791. The amount of solonchak-improved fertilizer was positively correlated with indi-
ces of porosity, aggregate, water holding, organic matter, available nitrogen, phosphorus and potassium,
sugar beet agronomic trait, economic trait and yield; and was negatively related with soil bulk density, pH
value and total salt content. Statistical regression showed that the optimum application amount for economic
benefit was 39. 64 t/hm?, at that application level, yield of sugar beet roots would be 96. 68 t/hm®. The
benefits from solonchak-improved fertilizer got 414. 48, 946. 10 yuan/hm?’ increases as compared with the

benefits from two traditional ameliorants named Kangyanfeng and Wofenglong. [ Conclusion] The application
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of solonchak-improved fertilizer can improve the physical and chemical properties of the meadow solonchaks

and increase the soil enzyme activity and the yield of beet.

Keywords: solonchak amendment fertilizer; meadow solonchak; effects of meliorate soil; sugar beet
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R R ¥ DA W Ak B 400, Bl X g A S A B
FFREEFRE X 2. ARBT SR A
FHL BT AT REMFISE T, BRI H A R L%
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A IR TR M XHE LR S 18 K B AT R f) R 4 b E
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T R A A R R AR A S B, 0—20 em
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0.16% kit 1~5 mm) ; Ji B E2E CAHLT 38. 30%0
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mm) ; JE BAGFE ML 42. 77 % . &R 1. 031 % . &1
0.41% , 4580 0. 72% K2 1~5 mm) ; ¥{ i 4 WK
26.42% , 2% 1.25% , & 1. 9020, &40 1. 3320, ki
A% 1~5 mm) ;4= W) B I8 (A R006 T8 4 10 124/ g) 5 it
S FHNE BRI B L IR &R L W R — B B IR B L B 7R L %A
P X T 8 & e F% 0. 507 5 ¢ 0.308 2: 0,151 1 ¢
0.024 20,006 0:0.003 0 R4, & N 14.52%,
P,0; 6.95%,K,0 25.38%,B 0.11%,Zn 0. 56 %,
MO 0. 16 %) ; A= 91 HLAR IE (5 4 2% 2R 3% TR
G 2 R IR KT A L 4 0. 400 0 ¢
0.320 0:0.2000:0.078 0:0.002 0 JRE. &AM
i 38.64% N 0.79%,P,0; 0. 44%.K,0 1. 14 % , kr
2 1~5 mm) ;38 + PR CH BB BAE B ER 2k .
MR X T ERE L 0.920 22 0.036 8:0.024 0 :
0. 018 0 I &, & Ca 20. 71%, S 22. 56%, Fe
0.46% AL O; 0. 29%) 5 Ik F B £ il £+ 2 B 77 (N
0.23%, K,04.32%.Ca 18.32% , Fe 2.56 % .yt
T A WA B2 /7 a0 s P dh F 3R o+ e R A
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0.24%,B 0. 006%, Zn 0. 03%, MO 0. 009% ., Ca
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MM E R 6 R BOE 0 s A HL TR H 5K R
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60. 00 1.22°¢ 53,96 36.58** 1079, 20" 7.745% 17,848 24, 88" 57.04* 12,63 162. 23

T« [ SR A R I/NE FBE 53 0 2R TE 0. 01 F1 0. 05 K- EEFRE. TR,
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W i 25 (p<<0. 01>, ZAH AT, 3 ol BT it FH &
5 DA B R B AR AR B PR AR AR
AR (PSS P 4O K &l )
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JC/ K (P (P [ T R R0 F e ARG T
s e AR iR A X o = 0P, /P) —b1/2 ¢,

SRAFER £ RE 28 5% A A B AR T A () O 39. 64
t/hm? o oo FOA D) 2 SRTF AR PR B8 7™ 5 (y)
79 96. 68 t/hm” . [a] )= 73 Hr 45 5 55 1H [a] i 46 b BE 5 £
Tk BAETE A 40 t/hm® AWM & GE 3.
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RN A Wk RER/ HRYRE DU E/ DR/ ABRTE/ O APRA/  BRFE/

H/(tehm?) EHFE/cm KEF/cm cm (kg/#6) (tehm™®) (tehm™?) (Gt +hm?) (JG » hm?) (JC » hm™ %)

0(CK) 41,71 17.17¢  5,29%® 0. 74 61.56¢E — — — —

10. 00 49.07%  20.20"  6.37F 0. 85" 70. 75" 9.19 3 216.50 3 003. 50 213.00
20. 00 52,214 22,45  7.08" 0. 96 79. 84<¢ 9.09 3 181.50 3 003. 50 178. 00
30. 00 54,37 24,66 7,78 1.07" 88. 75" 8.91 3 118.50 3 003. 50 115. 00
40. 00 56.05%  26,24* 8,374 1,174 97. 60 8. 85 3 097. 50 3 003. 50 94. 00
50. 00 56, 11*4  26.29* 8, 54 1.19* 98. 83 1.23 430. 50 3003.50 —2 573.00
60. 00 56. 68  26.56** 8,63 119 99. 04*A 0.21 73.50 3003.50 —2 930.00
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£0.078 0 0.002 0 R A)EE L2 AL 300. 35 (RT3 L HIAC &k 4= W 42 580 AUA HLARAC XU T F & e 0,058 6 2 0.062 3 # 0.879 1 1RA)32013—2014

AR BRI 3 Bl 4 350,
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I 5 SRR R AN [ ol 288 R A e R R 0 ) R -
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0.05), i &k + ot BAE 5 btk F & + ok B A L
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TR B R i R A R FL R B B i 9. 45 %0, 22
SR E (p<<0.05), i ik ek RAE S Hrdh F 5ol +
PR T b R, AR AR I 6. 38%0, 2R W (p<
0.05), 5 Ik 3= B 8 ol 1+ 20 B 700 b A, A 3R PR 14
27.98% . 22 M B 3 (p<<0.01),

2.3.2 ALFHRAHa RNFEFEE - R
ot b+ pH {E M AR i KRB/ B ARINTY 5245 &
Tl —3 R O iR ek RSPk F R 4 ek
R A IR F B R e+ elc RO LG B, pH B 4 B B
1.46 %/ 2.52% , 25 AN B E (p=>0.05), JiHEE+
[ SN SR =N SO 1 e s Gl 13 = A o Y 2
5.50% .22 F B (p<<0.05) ;s 5K FREE L 1 2 B

P, 2 ER G 28. 97 %0, 22 Sl B 3 (p<<0. 0D, A
[F] e 2 3 b e R ) 0T A kA I R Sl R BN Y AR
ARG U Sy - £ oA R RE > 0 3 = SR e+ ol )L ) >
KEEHZM LR RA., $h 2R AR
35. 7T1% » 5 HUEh =F 3 66 4 oe K570 R IR 3 B 3k e 1 ok
R L3, AR 2R 43 i3 oK 1. 12,3, 76 %,

2.3.3 simAMREHHon AP LR R A
Xof e ) 6 - 20 TR R S TR ER R B /0N 19 B AR AR TR
ek A RE > Pk FE R AR A R R > IR S R R
TR FGE O, iSRS PR R £ e
RS H A AT B 6. 60 %0 . 22 5 8 3 (p<<0.05) ;5
TR B 0 v R AL AR B i 14, 14 %6, & 734
B3 (p<<0. 0D, Jifi FHEL £ ok B AR5 4t 46 =F $h ol + ok
BRI IR 3 e ke 4 e BRI L A ik £ B A S 1S
26.47 %1 34.38% , ZF M L #E (p<<0.0D),

2.3.4 stEEFMWEFm  ASEVFPEER £ ol )X R
i) b A TS 1 B N 04 AR AR Y 5 R A B A
fb—8(E O, AL R RSP FE SRR R
P FEME RS N 2. 1420, 22 R AR B ¥ (p=>0.05),
5K F R O A e R L A, RE M A i 15. 81 %6, 25
SR 2 (p<<0. 0D, i FHEL ol BB 5 o $h 3 8 6
- BRI AINR T R e i R B A R T 3 S 48
10. 74 % F1 16. 52% ; B B8 WG 43 B 38 11, 54 % Fn
52.63% , EFM B E(p<<0.0D), M+ RIES
Pk o 4o R R iR, 2l AL G 3. 26 %,
ZRAREE(p=>0.05), HIKFEREM % R K,
Z Wy S AL BE3E fin 15. 85 % . & 3 B & (p<<0.01),
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x4 TEMEYURFAMNEDE L BUERRMEDNEFTENZNE

. FE/ B >0.25 mm a8/ WHE/ WE/  REH/ TR/ g / WRE  ZHELE/
ﬁw@ﬁ@ —3 0 X 0 pH{E -1 0 T og 1 7 oy 1 —1,4-1 —1,51 —1,1-1 —1
(geem™) /Y% HEBEK/Y (mgekg™) % (107+g ) (107 g™ ") (mgeg 'ed™ ") (mg kg '+h™") (gekg 'ed™") (mleg™!)
SIBOREHRAD  1.49% 43,77 16,879 8,48 28,874 — 0.70%  0.47% 2.30¢ 0,759 0,179 0. 56
KEBESMHE 1,38 47.92"8 24,23 831" 26.13"®  9.49  0.99" 0. 648 3,298 1.15¢ 0.19<¢ 0.82"8
P ESWM BN 1.29C 51,324 29.15"  8.22*  19.64<C 31,97  1.06*  0.68"® 3,73 121" 0. 26" 0,92
By E 1.26°  52.45**  31.01**  8.10% 18,56 3571  1.13**  0.86* 3.81% 1.34%A 0.29* 0.95%
2.3.5 MN#WELZFZAEGY @ 201649 A 30 H  FH RS HrEL F L 4 2R F AR F B+

FH S WS AR IS 0 5 285 2R W RN AN () Ak P S B AR 7 o
REN N B AR PP AR YN < 3 B RIS > Ht 4 4= 58l
A R > IR A B R e A R R > X IR (R 5) . it

PR B A RIS R R Ay B B 1. 43% AN
3. 33 %% s Jita AR ) 30 45 S %4 i 414, 48, 946. 10 I35/hm?,
AERE 8 B 00CR 43 3] 24 i 0. 02 A1 0. 07 JE/JC

RS TEMELRFHFKEFHUEMNZ M

SR 4 E ﬁ%ffﬁf’:i/ ifﬂﬁ{ jfﬁﬁ/’ ﬁ@ﬂl’iﬁiﬁ/ E@HE%M%&]/ HE*{&E@;&?—
(t* hm %) (t* hm™%) (JG « hm™%) (JG « hm™®) (JG « hm™%) (Jt/J8)
Xof FECCAN il 2 R 570D 51. 84 — — - - _
REBERM R 94. 68 42. 84 12 866. 99 12 014.00 852. 99 0.07
Bk F B+ R ) 96. 45 44,61 13 398.61 12 014.00 1 384.61 0.12
SR 97.83 45.99 13 813.09 12 014. 00 1.799.09 0.14

Wk T/ IR FEREE R LR 1 584. 005515k 2058+ 2 B A 1 848. 00 3h - ok BLAE 300. 35 (RS FIAE L 5 -+ 98 42 70 A A HLER I XL T
BRI 0.058 620,062 3¢ 0.879 1 IRA);2015—2016 4EFH 2 HAR M 3% °F 0k g 4 300. 35,

3 WG

He A WA RIS L AL Lk 98 550 F A Bl
HEF2 A1) m k4 e RHE A R A o 45 50 b B R
ik B R V. K A PR R B SOT rp A R £ - Y
B B AR pHL R 5 5 b V8 5500 v B0 5 R R AN A
() AL R Ca' 8 $ 5 ) £k b 0 1A 3% 1D W BAY Y N,
i Na ™ B BE K A 21 1 e PR AL  TRH % B Na ™ XS4
WA FMAEM . U R PR A LRI & A
A PLBT i R R RIS A T R IR T
FLBRBE B AR 1 8 L A AL i T 2k W BRI I
A LR NEAE L BRIV R A e e
e 7 ) £ DRSS K B4 B X P e KOS X
PAHAT H B0 R S M B Y WK SRR e R B
R G FF K B 22 38 K AL IE & AW AE R AT
Wit BB VBB I PR T R L e B T e R
AW AR S B A A B T ) R A
- B RIS B0 A SR L IS 2 A BRI SR R 0 i
WAL L 5] 0 e A B4 AR AR KT T TR A i e T e R
SN NN NI S PIve el RS P
B3 L A R 98 2250 Ry ML AE 3% L 91 5 A £
R A A A A R B R 4 A T A L AR AL A ek
AR B TR Y 5 IR AR R — 1R A R R fig
P 1R P E Jp e R b R B A HLBORNE R0 R

Sk, IR AR RE 22 MR B R T AN R Y
e LTI & ol 7 I N A 4 1 el B
2 ajiti FH# 2 RE , B A % 1 58 77 A O R0y 52 e T
SR R T R A R A PR AR M R A s v, R
fE T ) S PR R SR R

g R B  AFF AR ek R S
) b - LB RS P SRR LR K R A PLTT AR R
B RS AR IR L TR R T e R S Y OE A R
XAR.H5EMH AR pHE. 2R TEE R EN M
DS ZN [1= E2  o7  os) O=0 VE200 Y € 5
Rt £ 24 39. 64 t/hm®, #lf S IR~ 3 O 96. 68
t/hm’ A [a] Fi 288 $h B 1 e R 5 % B f) R -5 L pH
R E N eS| AN (O R F A 5 QY T D O B B = 4
G 1 sl = B 117 N R e L 1 B e s = WA
FLBRBE AT SR A 4l TR 4 A T I A RN SR AR
g N | AN SRR 05 QY s I e o W B Wt 71
R0t B R >R SRR R R > X L AR
A BCAARSE B S50 it F 3k 1o RE 5 Bt £6 3= 368 6
b o 1 D R oY g e sl O 1 5 = o
R4 414. 48,946. 10 JC/hm* , BEARF8 582803 43 513
0.02 #10.07 JG/JC.
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