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Evaluation on fertility status of fluvo—aquic soil in a vegetable field

WANG Qian—zi', WANG Shu—cong?, ZHANG Shu—gui’, ZHANG Jing—zhi*, SUN Zhi—mei'", MA Wen—qi', XUE Cheng'

(1. College of Resource and Environmental Science, Hebei Agricultural University, Baoding 071001, China; 2. Agricultural and Rural
Bureau of Zhuozhou, Baoding 072750, China; 3. Agricultural and Rural Bureau of Rengiu, Cangzhou 062550, China; 4. Agricultural and
Rural Bureau of Lixian County, Baoding 071400, China)

Abstract: The objective of this study was to investigate the fertility status of soil in a vegetable field. Taking the soil in a grain field as
control, the soil fertilizers of greenhouse and open vegetable fields were evaluated by using the membership model and principal component
analysis. Our results showed that the comprehensive soil fertility evaluation parameters of the greenhouse vegetable field were significantly
higher than those of the open vegetable field. Taking the fertility index of a grain field as control, the content of soil organic matter,
available phosphorus(P), potassium(K), iron(Fe), copper(Cu), and zinc(Zn) were significantly higher, but the soil pH and the content of
available manganese (Mn) was significantly lower in the greenhouse vegetable field than in the grain field. The available K and Fe content
was significantly higher, but the soil pH and available Mn content were significantly lower in the open vegetable field than in the grain field.
The content of soil organic matter in the vegetable field was higher than that in the grain field; however, it was still in the low—to—medium
level. Moreover, the proportions of soil with organic matter content exceeding 30.00 g« kg™ accounted only for 17.12% and 0.65% in the

greenhouse and open vegetable fields, respectively. The available P content in the vegetable soil was significantly enriched, and its
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proportion exceeding 80 mg - kg™ reached 63.41% in the greenhouse vegetable field and 40.00% in the open vegetable field. In addition,

the content of soil available K was generally high in the greenhouse vegetable field, and the percentage of soil samples with available K

content above 300.00 mg - kg™ reached 56.45%, while the soil samples with both high and low available K content could be found in the

open vegetable field. The content of trace elements was generally in the medium—to—high level. Our study showed that the content of

nutrients was significantly enriched, but the content of organic matter and total N were significantly low in the vegetable field. Therefore, it

is necessary to increase the application of organic fertilizers and reduce the amount of chemical fertilizer, especially P and K nutrients, to

fluvo—aquic soils in vegetable production.

Keywords: fluvo—aquic soil; greenhouse vegetable field; soil fertility; distribution
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Ho 47 5 it =% H (Greenhouse vegetable field, i 5 &
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4262.161.801,

AR S INAFE AR R pH A P AR B A
A RO U A RO A U AR A U
138 pH # K - FE 2.5 1 09 e pH I E 5 A7 AL
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F 1 EHITEEpH S RIRE

Table 1 Criteria of soil pH grade for vegetative soil

SRR SSRRTE ik SR Bl
Strong acidity Weak acidity Neutrality ~ Aalkalescence  Alkalinity
<5.5 5.5~6.5 6.5~7.5 7.5~8.0 >8.0

http://www.aed.org.cn



AR, A X S T BRI A

2020594

R2 KETERNRFDEEDSRITE

Table 2 Criteria of soil fertility and nutrient content grade for vegetative soil

F5 45 Index ez Lack  #BtZ Relatively lack f%EMedium  #FE& Relatively rich ~ “E# Rich
A HLJT Organic matter(OM)/(g-kg™) <10 20~30 30~40 >40
4 Total N(TN)/(g-kg™) <0.8 0.8~1.0 1.0~1.5 1.5~2.0 >2.0
BifiE 4 Alkali-hydrolyzed N(AHN)/(mg-kg™) <50 80~120 120~150 >150
45 %4 Available P/(mg-kg™) <25 50~80 80~120 >120
HALH Available K/(mg-kg™) <100 100~150 150~200 200~300 >300
45 %% Available Fe/(mg-kg™) <5 10~15 15~25 >25
45 %% %% Available Mn/(mg-kg™) <2.5 2.5~5.0 5.0~10.0 10.0~20.0 >20.0
45 %4 Available Cu/(mg-kg™) <0.5 0.5~1.0 1.0~2.0 2.0~4.0 >4.0
HREE Available Zn/(mg-kg™) <1 2~3 3~5 >5
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Table 3 Content of trace elements in soil

ik Bt GVF e M OVF I GF
Index SR AR i A5 AR S B i WRERB PHIE 75 I 5 F AL
Mean/(mg-kg')  Range/(mg-kg™) CV/%  Mean/(mg-kg™) Range/(mg-kg') CV/% Mean/(mg-kg") Range/(mg-kg') CV/%
BRR 13.56b 5.30~28.10 33.22 15.08a 4.20~33.50 38.69 11.83¢ 6.40~15.60 18.43
B R 10.60b 2.80~27.20 46.51 10.68b 1.90~27.00 47.60 16.00a 8.70~24.10 25.41
A5 3.16a 0.51~16.27 90.88 2.63ab 0.57~18.83 76.70 1.86b 0.79~4.89 53.86
AR 4.84a 0.43~16.98 93.47 3.12b 0.43~15.67 77.11 1.75b 0.78~3.15 41.96
T [AA T A NG FREFR R A S AL 0] 22 557 1% (P<0.05) .
Notes : Different small letters in the same line indicate significant difference among field types (P<0.05).
x4 TIBEEGRREE
Table 4 Membership degree of soil indexes
FiE AR AR &R WEA AR AL EEEIG S A AR AR
Field types pH oM TN AHN Available P Available K Available Fe  Available Mn ~ Available Cu  Available Zn
jiti % H GVF 0.29 1.00 0.97 1.00 1.00 1.00 0.53 0 1.00 1.00
FEHLSE I OVF 0.45 0.14 0.03 1.00 0.28 0.35 1.00 0.02 0.59 0.44
HLH GF 1.00 0 0 0.59 0 1.00 0 1.00 0 0
— 650 — http://www.aed.org.cn
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Table 5 The characteristic root, variance contribution rate, load and weight of principal components of soil indexes

+ HedE R 55— E 53 First component 55— F 43 Second component £ = 32 {43 Third component
Soil index i fif ik Capacity FUE Weight it Capacity AV EE Weight 7 fif it Capacity {EE Weight
pH 0.72 0.10 0.02 0.01 0.30 0.12
HHLF OM 0.69 0.10 0.47 0.13 0.16 0.06
A TN 0.46 0.06 0.45 0.13 0.67 0.27
Tl A AHN 0.69 0.10 -0.50 0.14 0.13 0.05
A %W Available P 0.81 0.11 -0.40 0.11 -0.01 0
AL Available K 0.81 0.11 -0.38 0.11 0.03 0.01
5k Available Fe 0.70 0.10 0.52 0.15 -0.22 -0.09
A7 %55 Available Mn 0.61 0.09 -0.41 0.12 0.11 0.05
% Available Cu 0.73 0.10 0.12 0.03 -0.52 -0.21
A REE Available Zn 0.86 0.12 0.26 0.07 -0.32 -0.13
FFHEAR Characteristic root 5.12 2.49 1.01
75 2% 51 #k K Variance contribution rate/% 51.23 24.86 10.07
FFUJ5 22 51k % Cumulative variance contribution rate/% 51.23 76.09 86.16

0.81
0.61
0.4

LT

Witz H GVF FEHSEH OVE R HGF

E7 tEESRAEY

Figure 7 Index of soil comprehensive fertility quality

T HEEAIE I QI

g5 it — 0 38 K A4 B 7 A0 RN K BT AR ) XU
AR E R EILEFEE LT NE LK
R EAE AN T, 35 H 38 4E 10~20
A FE R A A B R) PN R s IR AL B AR A
YR A R IR, it RN R M S HH - B AR AR b T 55
B OB KT, (H pH B I HEAR . e
VNS N by Nt 3 = 0 7 N [ e & £ 1 A LA
S T IER AR AE B TR BB e ™
P HTEE T, 9820 I il P £, [R) R I it 35 5 7 A AL
JE, 2 A 27 58 H A 3R AL I B SR AR

B 2R A 7 R SR AR il E AR A P R 15
S o AHFTRAE SR B, it = H RN 5 b s H 35
AHLET & i SR T IR A S mE o T AR K
o BRIEFF SIS H BRAR S 458 ML
%AE 30.00 g- kg LB A EEZ R, 8 A Xt 32 FH A
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7 b 52 3K 3 KT B RE AR 43 I 7 SR A Y
17.12% F10.65% , +-3A P & 2 B A A Ak, it
S5 AT e -5 A X CE A HLIE 2 LIRS 3SR £ %,
XA RT3 & i AR BB PN AR 4 3R & 5 fIK, 43
fiff 3o B e PR 20 A AT 1 HE /N R B, i
FH 5% b 2% FHORIRR FH A C/N 43 31 4 5.83~18.66 . 4.83~
28.18 f18.83~11.50, nJ WL, 3 Fp A 45 =X () £ 8 C/N
PI B AR, BL, ZESEbRAs = v S0 7 R
Eri AR A U R F R . 7645 5 B
Az e, W R A B A HLAE B SE A b AR
YIFEFT 2 SRR M AT 4 25 RS A LKL,
AP 38R 40 A RE 2 [B] A1, 48 T 3R g

- A R A RO R A R LA R
TR E LS bR . ST H AR S T
K TR R Rt R . B AT R, 2 F 4l N
1K 450 kg - hm B, ZUIE X 85 2% i BR £ 2R o1k
ROl it 85% , i AASE A MRS ERER 2978 81% 3k A B
SR, R U it NS S e R R R 7
SN S R 3 AN ) G 7 o = e g o L O [ 3
P 39 008 B St ol o TR L, R S S
+- 2 SR AT LIS 3 RE O, (HUE R
—E PR 27 LI B N RS B AR A K
AL 3 KA T G2 HLAA 25 M - 33 oAl 5% 40 1Y
ARCHER TR R R 2 A 0 S A T SRR SR
FRI3E TH 4 98 0 5 4 80 mg - kg™ /& XA K A TG e
FRIIG A2, AR 98 45 5 s L 63.41% A it 3 H
— 651 —



KU FREMEFHR-E375 - F 58

F1140.00% 1) 5 125 HH 3G 240k & 1 X o 80 mg-
kg T8t HH TR b 3 P A 39 s A B R s
TR 3R 4745/ 2.31 15, SR REHEYD (1
SRR AR A B S E Y A 4
TG I MRS, B DR 5 43V 7 , 28 T 5 1) i 5 7 i R
P S8 A R A R SRR K
B HS SR B VA G, Rk, A5 g s
FEH R T - SRR T RNEE SR B bR R FR AR
(R0 T, 35 24 il Ak I it P o, RS0 B 4 35 43 1)
BN LA BT SR MR B S A B

TS A MEITER SR LSS R,
ERES S UR =W N O A o S LA S o = N 1}
S TR AT AR 2 T 4R 1 BB R SR 1 B 7
o A F 22 48, 4 SEH - 3 Cu A1 Zn -1
S Er 00 29.97 mg - kg F1199.86 mg - kg™, TR 1t bR
HES R UE L EIL Y, AP SRR, 8 H 4
A 80 Fe Mn, Cu Zn 7 53 O 40 F o &5 oK,
VR AR S I 1.36~3.161% ., X— TS E
BIMP CuFe Zn Mt R EFBKSA
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