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Effect of Functional Solonchak Improvement Fertilizer on
Saline Soil Improvement in Meadow of Hexi Corridor
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Abstract: [ Objective | To solve problems of drought, waterlogging, salination and infertility in salt soil and
provide theoretical basis for the improvement of the saline soil in Hexi Corridor. [ Method] Based on the
principle of acid and alkali neutralization, ion exchange and the soil structure improvement method, we mixed
in proportion of self-developed saline control agent, organic fertilizer and special fertilizer for liquorice, and
carried out the field test experiments, evaluated the effect of mixed fertilizer on saline soil improvement.
[ Results | The fertilizer formula with the best functional improvement to saline soil was in the weight ratio:
0.072 4:0.905 1 : 0.022 5 for salinity control agent, organic fertilizer, and special fertilizer for liquorice,

respectively. The application amount of the functional improvement fertilizer was significantly and positively
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related to the total porosity of the meadow solonchak, the aggregate, water holding capacities, cation ex-
change capacity(CEC), organic matters, available NPK, licorice agronomic characters and the fresh weight
of root and were negatively related to the bulk density, pH value and the salt content. The best application
amount was 24. 95 t/hm?”, the theoretical yield of the licorice fresh root(y) was 13.45 t/hm’. The effect of
different saline soil conditioners on bulk density, pH value, total salt and fungal changed as control>Wofen-
glong saline soil improver™>salt abundant saline soil improvement fertilizerfunctional improvement fertiliz-
er. The effects on the total porosity, the aggregate, bacteria, actinomyces and enzyme activity changes as
follows: functional improvement fertilizer > salt abundant saline soil improver > Wofenglong saline soil im-
prover >control. Compared with the control, the functional improvement fertilizer reduced bulk density, pH
value, total salt and fungi respectively by 13.38%, 7. 91% ., 39.82% and 55.56%, and increased the total
porosity, the aggregate and liquorice root fresh weight respectively by 15.42%, 56.36% and 21. 62%. Bac-
teria, actinomyces, sucrase, urcase, phosphatase and polyphenol oxidase increased by 60. 26%, 84. 62%,
65.23%, 79.52%, 68.42% and 69.35% , respectively. [ Conclusion] The application of functional improve-
ment fertilizer in the meadow solonchak could effectively improve the physical, chemical and biological prop-

erties, and increase the soil enzyme activity and the water holding capacity of the meadow solonchak on the

Hexi Corridor in Gansu Province.

Keywords: functional solonchak improved fertilizer; meadow solonchak; soil amelioration effect
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t/hm” 2 A (1) 3, o] SR 75 H 5 e AR B 38 7= i
() 13.45 t/hm’  Ge it 43 Hr 25 1 5 W A5 40 22 6
A E (R 6,

F6 MR IUREEAENHEZFUHNZI

Yrfe bk Lk R fif AR/ bl bRy AE/ bR A/ A BRAE /
e/ (te hm™?) (t* hm™ %) (t* hm™ %) (JC » hm™ %) (JG * hm %) (JG » hm™ %)
0(CK) 11. 10" — — — —

5 11.95% 0. 85 4 250. 00 1 108. 80 3 142. 20
10 12.55 ® 0. 60 3 000. 00 1 108. 80 1 891. 20
15 12. 98¢ 0.43 2 150. 00 1 108. 80 1 041. 20
20 13.28 0. 30 1 500. 00 1 108. 80 391. 20
25 13.51 < 0.23 1 150. 00 1 108. 80 41. 20
30 13.72 A 0.21 1 050. 00 1 108. 80 —58. 80
35 13.92 = 0. 20 1 000. 00 1108. 80 —108. 80

2.6 AEMEAMRAIMNEGETEUERRMEY
0B iE 4 R
2.6.1 xEaHEHERTG Y0 HEEERIRK
2 aJa.T 2015 4F 9 A 30 H H B IR G REHEE
020 cm = AF I 5 45 5 AT A, A [6) F 2 5 o 4 ok B
TR R ) R - 25 E R BN 08 A8 AR U IR < X IR
SRR A R R > Pk E R M R >
BRI S B FL B R AT SR A By R B/ 1 A2 Ak
MR AR R A - Dy ek R e RAE > Prih b -k )
TN >R 2 R R o R > Bt T e R
SRS PR R o R R AR E AR R
RIS F A IR 3. 91 % F1 8. 21 % . 5 F W 3 (p
<20.05), 5 xF HR b, 28 J AR 13. 3806, 2 il i
F(p<<0.01), Jti T aetEEE + ok BB 5 brdh F 4k
il A B3 AR S A e e R E A A L B )
BIBETIN 3. 640 8. 40 %0 . 2 5 3 (p<0. 05) , 5%t
HR L4, i FL B B I 15, 42%, Z Rl B % (p<
0.01), i FHYIREMEEE - okt RAE S ik FEh ol -k R
F g, AR ARG I 5. 29% . 25 57 W3 (p<<0.05), 5

K = e R e el B TR RD X R E g, AT SR A 43 ) B4
17.00 % F1 56. 36 6 , 22 F Mk i 35 (p<<0. 01) (& 7).,

2.6.2 & B EFHAGHR hE T M,
AN TR 2 A e R 590 % ) R+ pH(E 4k R
K EN /N B A AT KK A - Ko B> IR R B R - o B
FI>Prh FEEhm o R >tk L R AT, s
DI ae &L + ok BAE 5 drdh 3= bl + ol B A 3
pH {EFEAK 2. 04 %, 22 7 R (p=>0.05) . HIKF &
FROR ok R A, pH (B BRAIC 4. 24%0, 22 57 3 (p<<
0.05), 55X HR L pH BEAIK 7. 9120, 25 F ik B 35 (p<<
0.01), JtiFHYIAEEER - ok R AR5 brdh 5ol o B
FIHL RS AR AL 2. 94 %0, 2 R B3 (p=>0. 05, 5k
= B R A - A0 R R RO B H g, 4R A G 15, 7496
139, 82% , 25 W B3 (p<<0. 01), A [a] b 2 25 5+
R 0 )k R S K B /N A AR AR IR K TR
b Dy REPE SR e RO > Bk = ER A el R > IR
[ i sl = 11 DR 20 2 e o W = N (o 2
39. 8104, S Hudh 3= Ehfis 4 ot B A AR = B b i+ e R
F LA, R S a3 BB 4. 79 %6 F0 39. 34 %6 (£ D),

R7T TRAMHEYRANEFE LB ERAZ M

] G/ em D BABE/% o pH fi (mf%gl) e
1. %t HE ANt i R 77D 1.424 46. 424 19. 98% 8. 33" 3. 29 —

2R EBEERW R 1.34% 49. 43 26. 70 8.01% 2. 35" 28. 57
. PLE F R A B R A 1,28 51. 70" 29, 67 7.83 2. 04 37.99
O i 124 O L = 1.23%® 53. 58 31. 24 7.67 1.98¢ 39.81




CHER]

IR AR A5 Dy R R o A R X T P R e A Y B RO 73

2.6.3 sEQHEEIHMAMG YR RS HATH, A
(ST i 1 o S i DO T e =N 2 e A N
AT HR R Sy« X6 BE > 3K 3 B R o 1 ok R 3R > Bk
AR B A B R R >y e R e RIE L 40 B 2R B R
KRB/ ACIUF WK Ky = Dy REE#h 2 R IE>$i 3k
Fo R e A R > K e AR A el B > X R e
FHT G PR 4ol BB 5 Hudh = SR o 4 ok R A th Ak, B
FFEAL 1. 89% . 2R A B E (p=>0.05), 5k F B
B 2 R AR R X BELE A, LB 43 0 B IR 52. 5106 Al
55.56% ., ZF M B FE (p<<0.01), i L BEM: L +
RS B3R 4 Fh O+ o R R AR FRE R 1 R
R, A0 B 4y B3 Im 5. 93% F 12. 61 %, £ F B %
(p<<0.05), 5 X FE Fb &, 4 B 340 60. 26 %0, 2% S 4
BEPp<<0. 0D, MHEESE LSRRI S F
AR B 2 R R IR 3 R e el )RR R R LR AR L i
LRy BIBE AN 28, 00%,35. 21 % Fil 84. 62% , 2% )
W (p<<0. 0D (£ 8).,

2.6.4 MEHIEBmHERGH R NESTH,A
[7i) o 288 e k- e R R0 % 5 ) 6 A il 1 R R BN
ARARIT MR UK R - Dy R R R > Pk e+
AR 7R > IR S B e el R > o R

MRt F ek R Shrdh F M e B
F LA REREEEIES N 2. 17 %0 . E R AN B (p=>0.05),
55K e 6 - Bl R R RN X R R g B 40 ) 1
I 15. 89 % F165. 23 % , 22 S i (p<C0. 01, Jifi
M aerEEE - B RIE 5 Hrdh F 3o + e R IR F
I 5 A A R AR RN X B L IR 43 3 11 1906
16. 41% F179.52% ; # W B 4> 5 3§ Jm 10. 35%,
52.39% F168.42% , 25 5 M B 3% (p<<0. 01, Jifi H
DigePE#h 2 R E 5 B F ol 1+ ok B A
LW AT 2. 94% , ER A B FE (p=>0.05) .5
07 o o N 1 e L G S A1 IS DS N G A A = W
A3 I AN 15. 39 % F 69. 35% , 25 H b B (p<<0. 01)
(£ 8,

K8 TREMERRFIXE@E L REWMETEN T

s o E%ﬁ{ éﬁ[ii{ ﬁﬂtéiélizj/ f&t%ﬁ@ﬁ/i HM’E}/ ) %ﬁﬁ,@@/, %M%ﬂf%/
(10" g (107 g™ (107 g ") (mgeg 'sd') (mgekg 'sh™') (ge+kg '«d ") (mleg™)

1. X B8 OR it gl B 351D 2. 34 0.78% 0,52 2. 56 0. 83 0. 19 0. 62

2R FEEEW AR 2. 19" 1.11% 0.71® 3. 65" 1.28¢ 0.21¢ 0. 91"

3. Pk F ER w4 ol 2 ) 1. 06 1.18% 0. 75" 4,14 1.34" 0.29" 1.02%

4. DIRETEE: + ik RAE 1,04 1.25% 0. 96% 4,23% 1. 49 0.32% 1.05%

3 WG

B A FF A i £k R0 550 LA AL M S A
FHRE 2 HE A9 5 R 20 B 1 4 = 8 RAE S ) 8 i 3 42 51
Hh BB AR RS L Y SOT AT LA 0 i B9 B
i3 ) i R BE A 1F L FEAR pH (. RA BB R
RHERY F R s 0 2R R R R R B0 R AR R R
AP Ca 45 5 ) 2 b e M 3% 1T R BRF A N £
Na " Fifi 8 88 7K 7 21 4 e G Ab L U fige B 25 23 %) A8 ) AR
F A EE FAEHT A WL VIS AR 2 A o e o™ AR A AL
i o mJ LA e fe) £ 4 pH{E it D) REPEER B R
MEJG pH A4z dhd 22 F Fed ¥ . g ve 4k - it R L
T A LG PEAC & A - & oK L& 1 OB S 47 4k
R ML YEZ i 2 RETE R 1 Bl RIS st 1A
fi) i O W BRPAR A T L FL B RE B R 5 A BIL I
HEAE 73 figp 2o 7 v ™ A B A LR (R A B AT IR LT
R LR BRAR T B A 5 4 i pH s A LG MR 7R
SR RO TR 5 n e R A B A gt T B A A
e VAR 548 B JE B ) P08 b K S SRR A B
S B TR T B W K SRRt P RE P b ke ROAE S

Rk BREZ KAV R S A Y AR LB Y
IR VR R VRS B LB T R L (R
TR EHEY M ENAERKRET R T R
P EPE . Dt £ ok RS Ry B IR R R
R X % 43 B R A L 8] R AR - ) A AR KT B )
B ANAREG H R AR EF L WESR mERRT
T IR TR AR R, R R R AT
BILT P4 BB A 5 IR 42 Eb B 40 6 A 2 BE 1 5k ek
B EL 4 T 0 2 90 1 9 4 A S A PO P I Y ek -
YEFT S H 5 HIIE B 8 % A4 FH Rl Ry — 4K R A BLTE
P NE RS 25 - S U T 1 141 R 5 A4 o fiff 6 B+ K IE S
AT BN ] L IS S48 3% e JEAE ) 2 L 4
e FEL ) A 35 5 ) A i T R B pHL (L ) 4
TR AR R B T B AL T Ca™ 8 46k i e 44 26 1o W%
B Na® i Na Fifi 3 0 /K 5 2] - R A . 11 g B 55 o
XTI R W EER R B R B .

TFF 75 45 3 2 0 T g Mk £+ o R IR B A e 7 AL A
p: ERBEORFER  AHLIEHEIE « R L HIE=0.072 4 ¢
0.905 1:0.022 5, Hyagtkdh £ ok KA A & 5 5 )
A E pH AR 2 OG5 EFLE R R
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537 &

R Rk & CEC i . A ML R A . H Rk 2
PEROFIAR fif 5 5L OE A5G . 2 B PR b 4 0 ROME f £ it
iR 24.95 t/hm’ , [ B EEAR I8 ™ 4 (y) R 13,45
t/hm* . AS[R] B ER 0+ w0 B )X R A R 45 F  pH
{H 4 £ 0 EC TR b R 3 /N 18 A28 AR I AR Y ) IR >
PR SN 2 T i sl W 1 I 1 2 00 - e w L =1 I ¥ B
PR R s AL B L P SRR AN R Sk B R
TP F R0 /N 8 AR AU A U - D et R 1 ek R
P 1T SR | S W= i BN o R 1 e Y = B 1 | O
O o & 7 = I = T 1wl = B R e e e
W0 RAE A R 0 T Rk A TR AR 2
JoT, B i T A S T AR K
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