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S AT U A A R ERE CK 25488 43.09% .48.71% 102.31% , L Z R B %, AT o AR (EZH . EH
B A BB DA -6 F E 45 A 375.600.150.45.150 x 1073 kg-hm™2) ¢ F o & LB AL MR R E LIEF 5
KA F R e B P e, M T AL R T R R P 3 R RGE T .

KR B AAE R PR EAE 2B R R AR A B E

hESES: S156.2  XEHFEERS: A

Effect of different formula of modifiers on soil improvement of
newly built terrace

LIU Yan-lan, GUO Xian-shi, JIANG Xiao-feng, DONG Bo, GUO Tian-wen
( Institute of Dryland Farming , Gansu Academy of Agricultural Sciences ;
Key Laboratory of High Water Utilization on Dryland of Gansu Province )

Abstract: To study the effect of different formula of modifiers on soil physical and chemical properties, nutrient sta-
tus of the new terrace and the yield of the crops, a 3 — year field experimental trial was carried out. The results showed
that application of different modifiers formula reduced soil bulk density, increased soil porosity and field water capacity,
increased soil organic matter, total nitrogen, available phosphorus and available potassium content. The effect of the sur-
face layer (0 to 10 em) was better than that of the bottom layer (10 em to 20 cm) . The soil bulk density of the surface
layer was decreased by 5.14% ~ 18.49% , soil porosity and field capacity by 9.14% ~ 18.86% and 10.96% ~
17.19% , respectively. Soil organic matter, total nitrogen, available phosphorus and available potassium were increased
by 56.11% ~ 114.19%, 9.84% ~ 78.69% , 48.52% ~ 268.50% , 70.10% ~ 427.53% respectively. (2) Com-
pared with CK, the effect of A treatment was the largest, with an average annual decrease in the soil bulk density of 0.06
grcm™>, an average annual increase in soil porosity and field capacity of 3.15% and 0.45% . And the average annual
increase rate of soil organic matter, total nitrogen, available phosphorus and available potassium were 2.48 g-kg™!, 0.2

g kg™!, 7.82 mg-kg™!, 129.23 mg-kg™!, respectively. The effects of other treatments showed an order of B> C, D,
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E > CK. (3) The application of modifiers could improve the crop yield and water use efficiency. Take A formula as an

example, the potato yield was increased by 37.69% and 50.93% in 2012 and 2013, respectively, and wheat production

by 94.41% in 2014 compared with CK. The water use efficiency of A treatment significantly was increased by 43.09% ,
48.71% and 48.71% in the year of 2012, 2013 and 2014, respectively. Taken together, we proposed a formula for

new terrace on semiarid region of the Loess Plateau.

Keywords: soil modifier; soil physical and chemical property; soil nutrient; yield; water use efficiency
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RIS T 2012—2014 4576 H R 48 2 P8 i A 45 41
AREFERHE AT, Z XK 1970 m, £33
6.2°C , FEHE I B 5 898 MJ-m~2,4F H BRI % 2 500
h, = 10°CHFUE 2 075.1°C, TR 140 d, 4EI K =
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il T G, B R 0.5 mol - L™! Na,CO; 12 4



% 4 1) e 22 55 AN [RIC J7 b S A ) AR BB A6 FH 398 50 R ASCR 1 520 141
BEPT G SR 1 mol- L™ BERRERIR B JIE  Seprpel)
®1 AELERLEEFESPERFHERAE (kg hm?)
Table 1 Fertilizer species and rates of different formula of soil modifier
Qb AL JEEAH AR e W A R 5 PRAKF
Treatments Black alum Humic acid KClI Micro fertilizer Growth regulator Aquasorb
CK — — — — — —
A 375 600 150 45 150x 1073 —
B 375 600 150 45 — —
C 375 600 — 45 — —
D 360 300 75 15 150x 1073 —
E 270 300 75 15 150x 1073 90
T AR A 3 A A AR i M 180 kg hm =240 N 120 kg*hm ™2 P,0s,
Note: The rates of different fertilizer treatments were 180 kg*hm™2 of N and 120 kg*hm~2 of P,0s.
1.4.3 FE¢alE  DREBUCGREBRERZELR g om FBRBIPLEE 3419 0.99 ~ 1.16 g-cm ™3, [f
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em) 1382 R RS E R OE Y, NBVRRTRY 1. 22

2.1

RIEE R 5.14% ~ 18.49% . JiKJZ(10 ~ 20 em) 15
WHEFE BT 58, WAL FTH) 1.3 g- em PEAK
FASLEE 3 AEM 1,12~ 1.19 g em ™3, BEAKIE & Oy
8.46% ~ 13.85% , AR IR THR)Z ., Hrf, Ak
AL ORI B (B 1) o AN 2R i T 3%
AR AR RE R RN :A> B> C.D.E> CK,
T2 AN LA EAEREIIHEE L CK R 0.06
grem ™ BHANALFINL 0.04 grem A (F 1.3 2).

K2 3EHATRER LEALFFEHEERE (0~ 10 om) TEMEBIERAOEN
Table 2 Changes of soil physical properties at 0 ~ 10 cm soil layer of newly built

terrace during 3 years with different formula soil modifiers

e .iiié%?ﬁ ' Elf%ﬁii%é %LFJ?E? E%ﬁuﬁ% t_tll‘lﬂ%%k%% @i%?ﬂ_uii%”i
Treatments Soil bulk density Decreasing rate Soil porosity Increasing rate Field capacity Increasing rate

/(g em™?) /(grem™3) /% /% /% /%

CK 1.19 0.02 53.14 1.53 23.69 0.82

A 1.10 0.08 58.06 3.15 25.49 1.28

B 1.15 0.04 57.21 2.89 25.05 1.26

C 1.16 0.03 54.45 1.77 24.14 0.76

D 1.17 0.03 53.99 1.64 23.95 0.82

E 1.17 0.03 55.39 2.34 24 .91 1.09

Zead 3AFEREAE, B 56 H A 3L B R S B
(B 1), FZ(0~10 cm) T 3L N 2L HT Y
50.06% F T35 3 4EH) 54.64% ~59.50% , TR
FEIR 4.58 ~9.44 N EH ST IKJZ(10 ~ 20 em) 135
LB AL HT 51.51% ETFRE 3 4F 54.7% ~
58.94% , FTFIEEE TR 3.19 ~ 7.43 DA 45, FJE
R TIEZ . A AL+ 35 FL S B b
58.06% , %5 CK #15 4.93 A 49 a5 HOE B AL,
H57.21% , %5 CK 427 4.07 A~ H 4345, C.DLE [
PIFLBR B A%, 43 5N 54.45% .53.99% .55.39% ,
A CK #2751 0.85 ~ 2.25 N E 43 a0 TEAF 3G i R

L PLA LB AR, B CK AR 4 3G 3. 15,
2.89% , 2 ARBE (P >0.05), HoAt b 3 FLER BE 14
TR N 1.64% ~2.34% (£ 2),

ANTRIE 7 - S5 A R B 6B 6 A 319 F )
FeK R S mEs, RZ0~10 em) HIEH
a4 7K BL BT 22.42% | T35 3 4E Y
24.70% ~ 26.27% , H4 M@ ik 2.28 ~ 3.85 I~ A 4 mio
JEJZ (10 ~ 20 em) - 38 H i) £5 7K 5 M 24k /i 19
22.32% b TF 3N 3 4F 24.46% ~ 26.80% , 14 i ik
214~ 4. 48 AT AR BRI N - A
>B> C.D.E> CK(&l 1), FRUIA A HE T 38 2k
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The effect of soil physical properties of the terrace field under different formula of soil modifiers
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Fig.2  The effect of different formula of soil modifiers on soil nutrients of terrace field
2.3 ARRGLIBRARADANDRITREA RIS, F 2012.2013 £ B RBPRER CK oA
5 F SR K 220 BEPE R 37.69% 50.93% ; 3 HAh AL JE BRI BT
Jt AN R C 7 HIE LB EY = 152 00 m 1.80% ~ 6.34% .6.47% ~ 12.40% , {HAN
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3 S 1 B R B IR RO R B, 2014 4E C
ALHR/NAZ P B, B CK S 35 4 5 100.07% , Hik
S ARCFR A CK WE B 94.41% ,E AL FREAR, 5

CK #1751 85.28% ,{HA [m) 24 Ak v #L55) ic J7 [B] 22 5 A
B,

R3 2EHATEER LEANFIHEHERE (0~ 10 om) TEERELFHEROTL

Table 3 Changes of chemical properties at 0 ~ 10 c¢m soil layer of newly built terrace under different formula of soil modifiers for 2 years

Treatment , (g-bl:‘cl) rateil j (ag_rlfgrf)%;n rateil phosphor}lls rate | putassiuinl rate y
/(g-kg™") /(gkg™") /(mg-kg™!) /(mg-kg™") /(mg-kg™") /(mg-kg™")

CK 10.43¢ 2.39 0.63d 0.03 8.30f 1.73 95.32f 25.35

A 13.12b 4.87 0.77be 0.23 14.37a 9.55 192.03b 154.58

B 13.18a 4.50 0.80ab 0.21 12.46h 7.34 198.62a 163.18

C 11.91c 2.91 0.7% 0.17 9.35d 2.45 179.19¢ 100.13

D 11.11e 2.77 0.84a 0.24 8.92¢ 2.54 161.95d 90.22

E 11.69d 2.93 0.73¢ 0.09 10.32¢ 3.80 150.43e 64.53
25000 S A4 PR 52013 4R C 5 H A H ) 22 5

N WAL 5 BLD ARG E 2, I A 5

= B3;2014 4F C 5 CK 257 3%, 5 HAbAL #TC 8 3%

£ 100y 5B 5 CKLA AbFEZE 5 035 5 Ho b 0 B 35

£ 10000 - P
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i 0 3 ZiieSihie
s PO e S T SR I FH A ik A7 A 18
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; 30r AHUAEHE 2L B YR AR SE 8 T AT T B
?5? iz | HEIE o JTAER , it FH - 39 ) 38 50) 2 e BRI Y
= SR 1 R 14T 1T 555 - B B HO T 72
= ol rit AL — R LB AT (T
“22 st * g i§ &R TR, TORE  TCT5 g, XA + 5l AR A
® 0 T T A R AP RO i S

EAR Year

11:2012,2013 42 54 552014 4E /A
Note: 2012 and 2013, potato; 2014, wheat.
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Fig.3 The effect of different formula of soil modifiers

on crop yield and water use efficiency
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18.86% 1 10.96% ~17.19% . Ji&)Z (10 ~ 20 cm) +
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13.85% , L W BE 1 H (1] +F /K & ¥4 0 6. 20% ~
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70.10% ~427.53% o JiKJZ(10 ~ 20 em) HIEA PR
SR TR RO N TACRR S B 3 ) A SR Ak R RS
74.75% ~ 104.46% .10.34% ~ 31.03% .143.86% ~
487.28% 31.89% ~225.88% (& 2) , X T 5 L AHF
FEH BT FH AL TR 5 A AN [R) L ] 1) T AR IR, L v 1
A HLT O AN R R AR B AT L 1k 4
I3, e ISR A I A A R TR AR R A
TR (%) A WVE AT, B - b e HL R A
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ANIRIEC 7 (8] A Ab3H32 30 Joe A A ROCR, , 6 A1 38 in
b AL 4 S A B U R CK 43
P 2.48 gokg™1.0.2 g+ kg™ 1.7.82 mg-kg™!.129.23
mg-kg™'.137.83 mg kg™ ',
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(D), s T R E Y, AR TSR
b, TRV VR AR ZR AL T IR 25 P R K 43 IR A, 412
HEY A K e T

25 F IR, v BT e R T R OB B H e
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