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Effects of combined organic materials on quality and
benefit of cultivated land and sugar beet

ZHAO Rui' ,MAO Tao' ,QIN Jiahai®
(1. Cultivated Land Quality Management Station of Zhangye City, Zhangye, Gansu 734000, China;
2. Hexi Institute for College of Agriculture and Biotechnology, Zhangye, Gansu 734000, China)

Abstract; In the beet planting base of Mingyong Township, Ganzhou District, Zhangye City, Gansu Province,
the effect of different combined organic materials returning to the field on cultivated land quality and beet quality
and benefit was studied by field experiment for 3 consecutive years. The results showed that sheep manure + modi-
fied furfural residue + sunflower seed cake group increased the soil total porosity, >0.25mm aggregate, water hold-
ing capacity and CEC, and decreased the bulk density, pH value and total salt content. This group increased the
soil total porosity and >0.25mm aggregate by 5.28% and 4.24%, respectively, compared with traditional chemical
fertilizers. Total water holding capacity and CEC increased by 11.76% and 23.53% , respectively. The bulk density,
pH value and total salt content decreased by 9.59%, 9.17% and 7.86%, respectively. Compared with traditional
chemical fertilizer, chicken manure + edible fungus residue + rapeseed cake group improved soil organic matter
content, enzyme activity, available nitrogen, phosphorus and potassium content, beet fresh root yield, sugar
content and fertilizer profit. Soil organic matter content, sucrase activity, urease activity, phosphatase activity and
polyphenol oxidase activity were increased by 16.69%, 16.78% , 30.36%, 27.14% and 19.23% , respectively. The
content of alkali-hydrolyzed nitrogen, available phosphorus and available potassium increased by 10.78%, 12.03%
and 7.77% , respectively. The yield of fresh root, sugar content and fertilization profit increased by 5.94% , 2.07%
and 0.23 million Yuan - hm™, respectively.
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Table 1  Active ingredients of the material
s HHLEL % H L % % P,0./% K,0/% A/ mm
Material Organic matter  Organic carbon ‘ Particle size
JRZE Urea 0.00 0.00 46.00 0.00 0.00 2~3
WElR — %% Diammonium phosphate 0.00 0.00 18.00 46.00 0.00 3~4
WRlR4T Potassium sulfate 0.00 0.00 0.00 0.00 50.00 1~2
42§ Chicken manure 42.77 24.81 1.03 0.41 0.72 1~20
4% Sheep manure 38.30 22.22 0.11 0.22 0.53 1~20
¥4 Pig manure 15.62 9.06 0.60 0.40 0.44 1~20
2-2€ Cow manure 14.50 8.41 0.32 0.25 0.16 1~20
B Edible fungi residue 56.43 32.73 1.22 0.73 1.46 1~20
UCPEREREE Modified furfural residue 52.21 30.28 0.66 0.34 1.18 1~20
VI Biogas residue 36.51 21.18 0.61 0.25 0.76 1~20
WA Wine residue 40.12 23.27 0.26 0.94 1.20 1~20
THEEFUE Rapeseed cake 73.80 42.81 3.25 0.80 1.04 1~20
AR DE Sunflower seed cake 92.40 53.60 2.76 0.43 1.32 1~20
HIFFDE Cottonseed cake 83.60 48.49 2.29 0.54 0.76 1~20
BHMKATYE Sesame seed cake 92.50 53.65 2.60 0.56 0.57 1~20
XS+ HI B+ SR U
Chicken manure, edible mushroom 45.25 26.20 1.11 0.46 0.82 1~20
residue and rapeseed cake
P+ PRI + ZE AR O
Sheep manure, modified furfural 41.39 24.00 0.52 0.24 0.63 1~20
residue and sunflower seed cake
2 4B L KRR
Pig manure, gi;s iz;i%ujflii ti-:lli)tlonseed cake 19:93 11.57 0.64 0.38 0.48 1-20
FIIE I+ A 19.66 11.40 0.37 0.33 0.30 1~20

Cow manure, wine dregs and sesame seed cake
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0.25 mm IR 2.48% Fl 1.89% , 437K 2 14
1 8.229% 1 6.28% (P<0.05) . AS[Al4b B 432 pH &
K AP A<KE PR 3<Ab B S<AbH 6<AbHE 2<AbFE 1,
CEC 7 AbFE 45407 3540 B 5540 B 6> 40 B 2540 2
1 23R 0 Ab PR A<Ab 3 3<Ab PR 5 <Ab B 6<AbFH 1 <hb
B2, AbFE4 S4B 2 LA, pH HF#IL 9.17% , CEC
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0.05); 4bBH 3 HAbHE 2 b #R, pH {H A 4 £ [ AIK
6.97%#1 5.74% (P <0.05) , CEC ¥4l 13.41% ( P<
0.01) ;AbHE 5 540FE 2 A, pH (RN 4 2R F#4153.92%
F14.10% ( P>0.05) ,CEC #4711 12.56% ( P<0.01) ; Zb¥f
6 SAPE 2 R, pH E A4 ER 43 B B AR 3.30% Al
3.28%(P>0.05) ,CEC 347111 12.01%( P<0.01) ,

2.1.2 STHMF ik K RAATH o HE 3]
AN AP A e LA AR PR 3> A0 45403 5>
AbFE 6> A3 2540 1, AbFE 3 b3 4 HARRE 2 L
B A DB BN 16.69% 1 15.77% ( P<0.01) |, kb
S AP 6 SRR 2 LA, AT AL AT I N 7.37%
1 6.87% , AIEIAb BB f# A N AL 35403 5> 403
A>ALFR 6>ALFR 2> AL PR 1, AN AP 3540 5>
SO 6> A0 B 4> AMFH 25 4038 1 5 A A AEFE 3540
P ASACH 5SA0EE 6540 B 2540 BE 1, AbBH 3 S54bHE

2 L# B AN 10.78% (P<0.01) ; ZbFHE 5 4bFH
4 KhEE 6 S5AbHE 2 b, Bl A S B3 4.12% |
2.04% M1 1.01% (P>0.05) , 4bFE 3 HAbH 2 4K,
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0.05) ., Ab3H3 AbPE4 SAIH 2 FhA, SR o i
Hn7.77%%1 5.33% ( P<0.05) ; /bFH 5 403 6 5405
2 P SRR 43 BN 2.28% F1 0.62% ( P>0.05)
2.1.3 fEEEMeHm MR 3 AL ARE AP+
HERG TG A AP 3> 40T 4> 40P SSAFH 6540 FH 2>
GOER 1T, AbFR 3 S AEE 2 HAr, mEBERE IR B R
Tit 111 22 W3 A0 T O 1 3 0l 38 I 16.78% . 30.36% |
27.14%7F1 19.23% ( P<0.01) ; kb B 4 5 A0FH 2 Hoo%,
IR T R 2 T 2 3 ) 38 00 27.749% F 15.02% ( P<
0.01) , N RN 2 19y S AR B M 53 7038 0 8.729% i
7.69% (P<0.05) ;AbFH 5 5A0H 2 LR, MR 14 4
I 16.21% (P<0.01) , TR R | 4 12 g A 22 B SR AL Il
TP I 7.61% 8.51% F1 5.13% ( P<0.05) ; 4b
P 6 SAbI 2 LA, FENETG | SRR R S 1 4 )
I 6.27% .6.39% 1 5.27% ( P<0.05) , £ By 4 AL il
PRSI 2.56% (P>0.05)
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1, Ab¥E 3 5A0FE 2 PR, ARAARK JE RIAR AR 43 1) 3
1 13.04%F1 11.94% ( P<0.01) , Bk 6 4R 5 12 00 6
M7= IS N 7.019% F1 5.94% (P<0.05) ; 43 5
ERb3E 2 R AR ARG B AR AR | B S AR T A
SEAR = G AN 6.27% .5.19% 5.14% 5.09% ( P
<0.05) ;AbFE 4 5A0EE 2 Phds AR B MR E AR N
MR 43 IS 0 3.08% (3.15% 4.25% ( P>0.05) ,
BARRBERS RSN 5.26% (P<0.05) ; 2L 3] 6 5 kb3
2 A MR B AR AR | B fif AR BT A R A AR
BB 1.02% . 2.13% . 4.39% . 3.80% ( P >
0.05) . A[FEALFEEHEA Ny  Ab3H 35407 45407 5>
REFR 6SALHH 2> 1, Ab3E 3 AbFH 4 5403 2 H
B SRR BN 16.63% 1 15.34% ( P<0.01) , Ab
S5 b6 SR 2 AR, EOMEER A BINN 5.62%
F15.38% (P<0.05) . AN[A AL B A A . Ab 3 3>
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Table 2 Effects of organic materials on soil physical and chemical properties

e . H{ﬁdi ) gl 0.2 mm HIRIK Bk CEC BN

Treatment ulk density Total vorosity/% >0.25 mm Total capacity pH /(emol - kg!) Soluble salt
/(g+em™®) P Y aggregate/ % /(t+hm™?) cmot * X8 /(g kgh)

1 1.49aA 43.77¢B 24.87cB 875.40cB 8.22aA 19.72bB 2.42aA

2 1.46aA 44.91cB 25.12¢B 898.20cB 8.18aA 20.67bB 2.44aA

3 1.34bB 49.43aA 28.49aA 988.60aA 7.61cB 23.87aA 2.30bA

4 1.32bB 50.19aA 29.36aA 1003.80aA 7.43cB 24.36aA 2.25bA

5 1.37cA 48.60aA 27.60bA 972.00bA 7.86bB 23.64aA 2.34bA

6 1.38cA 47.73bA 27.01bA 954.60bA 7.91bB 23.49aA 2.36bA

& RSB A R RS FHEEOR 1SR o 257 B, AFRVNG FHIIR ISR, (s 27 BF . T,
Note : Different uppercase letters in the same column indicate significant LSR,, , and different lowercase letters indicate significant difference level of

LSR 5. The same as below.
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Table 3 Effects of application of organic material group on soil organic matter, nitrogen, phosphorus, potassium and soil enzyme activities

AT HUT A it ﬂﬂiﬁ’l”fhfﬁ\ﬁ E?A’l@'ﬁé\% JE’?J'Z"EEF A o . o ZWELL
Alkaline Available Available AR IRt 1 WL T JiE Pk
AbER Orgamc matter . . . . - .
Treatment content nitrogen phosphorus potassium Sucrose activity Urease activity Phosphatase activity F’olyphen'ol'
/(g k) content content content /(mg * g'l . d'l) /(mg * kg‘l ) /(g - kg‘l . d‘l) oxidase activity
ETE T J(mgkg) /(mgekg!) /(mg kg /(nL - g")
1 20.87¢C 72.03¢C 9.69dC 135.32dB 52.47¢C 38.52bB 23.62¢B 0.76¢C
2 21.69¢B 89.24hB 11.55¢B 148.76cA 53.46cC 39.30bB 24.10cB 0.78¢C
3 25.31aA 98.86aA 12.94aA 160.32aA 62.43aA 51.23aA 30.64aA 0.93aA
4 25.11aA 91.06bB 11.79¢B 156.70bA 58.12bA 50.20aA 27.72aA 0.84bA
5 23.29bB 92.92hbB 12.23bB 152.15¢A 57.53bB 45.67bB 26.15bB 0.82bB
6 23.18hbB 90.14hB 11.91cB 149.68cA 56.81bB 41.81bB 25.37hbB 0.80bB
F4 ERABVMAASIEXEHEEF IR R MRS aI#m
Table 4  Effects of application of organic materials on economic characters, quality and benefit of sugar beet
. e FBRER T e Hr=E TEAC A TEREFiE
Lb MAKE/em HEAA em /(ke - B TR/ % @ﬂ‘ﬁfﬂf /(FFIE - hm2) o J(FFIE - hm™?)
Length of Root : Sugar /(t+hm™) N qe e .
Treatment the root diameter Quality of fresh content  Fresh root yield Unit yieldincrement  Fertilization costs  Fertilization profits
root per plant /(10* Yuan - hm™2) /(10* Yuan - hm™2) /(10* Yuan - hm™)
1 21.45dC 8.97¢C 1.01cB 10.99dC 83.54cB
2 25.53¢B 10.80cB 1.14bA 12.45¢B 98.25bA 0.59 0.50 0.09
3 28.86aA 12.09aA 1.22aA 14.52aA 104.09aA 0.82 0.50 0.32
4 26.32ch 11.14cB 1.20aA 14.36aA 102.43bA 0.76 0.50 0.26
5 27.13bB 11.36bB 1.21aA 13.15bB 103.25aA 0.79 0.50 0.29
6 25.79¢B 11.03cB 1.19bA 13.12bB 101.98bA 0.74 0.50 0.24

TR 1800.00 7G - ¢ R 4% 3 800.00 JC - ' s BRARET 3 000.00 7T - 7" 5 EHRGHE 130.00 T - 1 s EHAEFE 52.00 7T - 71 5 IEAEIE 56.00 T -
U EACESE 44.00 OC - O VAT 205.00 TC - v BOPERIIETA 130.00 T - v TRIA 98.00 T - v IHVEIAI A 145.00 TC - o1 s IERAIMSERFUE
305.00 76 « " s HEAASEAEAFYF 270.00 TG - 1 S EAARIRFDE 215.00 OG- O BERAIRRFFDF 224.00 0T - 1 XFE BT IS DA AL 143.76 0T

- N2 BT ISR IR E I A 0.8500 ¢ 0.1250 : 0.025 TRA) 5 A3+ BUHMERE R + SE ALK DR AL 67.20 JC - o (A3 Mbba
it FEAEFFOEAT A HA 0.8500 © 0.1250 ¢ 0.025 iR5) ; SEFE+R M+ AR FFUFAL & AL 65.23 06 - ! (26 TR AV HE 85 L 4% 0.8500
0.1250 : 0.025 B4 ) ﬁF;n%ﬁ@«@«émmﬁ BRALA AL 61.13 7€ - ' (A3 AT WURRFFDEXUT T4 LU 0.8500 ¢ 0.1250 ¢ 0.025 #R5) ;2017
— 2019 AR 117 X B A 400 G -

Note: Urea 1 800.00 Yuan - t™'; Diammonium phosphate 3 800.00 Yuan - t™'; Potassium sulfate 3 000.00 Yuan - t™'; Rotten chicken manure
130.00 Yuan + t™!; Rotten sheep manure 52.00 Yuan + t™!; Rotten pig manure 56.00 Yuan + t"'; Rotten cow manure 44.00 Yuan - t™!; Preserved edi-
ble fungus residue 205.00 Yuan - t™!; Modified furfural residue 130.00 Yuan - t™'; Renewal 98.00 Yuan « t™!; Preserved wine lees 145.00 Yuan - t!;
Rancid rapeseed cake 305.00 Yuan - t™'; Rancid sunflower seed cake 270.00 Yuan - t™'; Rancid cottonseed cake 215.00 Yuan - t™!; Rancid sesame
seed cake 224.00 Yuan - t™'; Chicken manure + edible mushroom residue + rapeseed cake group 143.76 Yuan + t'( Chicken manure, edible mushroom
residue and rapeseed cake air-dried weight ratio were mixed at 0.8500 : 0.1250 : 0.025) ; Sheep manure + modified furfural residue + sunflower seed cake
group 67.20 Yuan - t™'( The air-dried weight ratio of sheep manure, modified furfural residue and sunflower seed cake was mixed at 0.8500 : 0.1250 :
0.025) ; Pig manure + biogas residue + cottonseed cake group 65.23 Yuan « t'(The air drying weight ratio of pig manure, biogas residue and cottonseed
cake was mixed at 0.8500 : 0.1250 : 0.025) ; Cow manure + wine residue + flax seed cake group 61.13 Yuan + t™'( The air-dried weight ratio of cow ma-

nure, wine residue and sesame seed cake was 0.8500 : 0.1250 : 0.025). The average price of beet root market from 2017 to 2019 is 400 Yuan - t™'.
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