PEALAR R B2 4R 2022,37(4) : 114-122
Journal of Northwest Forestry University

doi:10.3969/j. issn. 1001-7461. 2022, 04. 15

KR E LT VAL B e X BX 5 4% Ak Ak 3 £ 352 BE 77 5 = RO =2 Wi

R DA KRR, e, BERS

(1. DY AR AR K2 WU IRBE 24 B, BEVE A BE 71210052, PHIL ARl K 2f MRagBe a5 b0 BEVE A58k 712100)

i EkBRRBANAAIEERES LELFR AR FRITGZ A Z0 0 FN BRI R E,
WR I mS B RIEAEX, AR EREH FIRE, FRE 5 ARIEEX . D RERCK) ;2) %
HACAE (T1) ;3) B BE 36 ALAE (T2) ;4) 1L Fe B 56 4 4 A ALRE (T3) 5 5) 1L Be B2 56 7 AL e A= & ) A7
HRE(TA), EAAMR A 3 REBREEX T LEHITH ERAE,ME 0~60 cm LIEH 2 AL
PR AN F IR BT RS DM RE XM LR RF RN, SREAN DT AR
ii;«%/\\l APE&FHEAKEZHTAMALE, A 20~30 cm L&, T4 & LIEAIR AHE NA
H P A KASTRS. 52 CK &4 1.60,1.31.1.49.,1. 27 45 (P<C0.05); f£ 50~60 cm
B TIREZHEEMENLSERS. R T4 A2 5T 29.67%(P<0.05); /£ 10~20 cm £ &, T1
AR EREESNESERS, A CKAEN 1,434 (P<<0.05);3 /£ 20~30 cm £ &, T4 2oy +
EpHBEMTHEMALE, E30~40cm £ B, T4 AW EE ECHZS, L CK A®H 1.11 42
(P<<0.05), 2)f£5~40 cm £ B, T4 B LEHAEH S N.C 2FFH T H L E(P<0.05),
DEO~5.5~10cm 2 &, ELBIRRARER» AL LG TTE; T4 AEGLERARZLE
PEHEARKTZH TEARE, RIEREAIIEF LD AIIET R EH m LEHFIR S S, 5T
i@i]ai%& BAEDZT R LEUERE>RF . HFENEZRAAP KWE L, LARZLERSN
REWER.
KR AN £ A AN R0 RIS R Z
RE4ES.S723.7 XEARERRD A MEHS1001-7461(2022)04-0114-09

Effects of Long-Term Combined Application of Organic and Inorganic Fertilizers on Soil
Fertility Quality of Walnut Forest in Shannan Region
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Abstract: To compare the effects of long-term combined application of organic and inorganic fertilizers on
soil chemical and biological properties; to comprehensively analyze and evaluate soil fertility quality; and
to explore more ideal fertilization patterns, so as to provide more suitable basis for walnut fertilization.
There were 5 types of combined fertilization models, including no fertilizer (control ), chemical fertilizer
(T1),chemical fertilizer with organic fertilizer (T2), chemical fertilizer with biological organic fertilizer
(T3) ,chemical fertilizer with organic fertilizer and biological fertilizer (T4). During the walnut maturity
period,the soil samples under different fertilization types were collected layer by layer,the physiochemical
and biological indicators of 0—60 cm soil layer were measured,and the soil fertility quality under different

types was analyzed by principal component. 1) The overall levels of total nitrogen,total phosphorus of T4

W is HH:2021-07-11 f&[E HHF:2021-07-27
EETH  HE AP S T H (41877541,41471222) s BEVE 4 T A F % 1215 H (2020NY-039) ,
E—1EE. . %, WM 54, E-mail:583293531@qq. com

* BEEE: DBA BRERIT, H7E 4 LS. E-mail: maaisheng@nwafu. edu. cn



5 4 1 A% A A AL IE HILIE TC i o B i A% Bk Ak it 1 S JE 1 Jo & ) 52 i 115

were higher than other treatments. In the soil layer of 20— 30 ¢m,organic matter,nitrate nitrogen,available
phosphorus and available potassium contents of T4 treatment were the highest, which were 1. 60, 1. 31,
1.49,1. 27 times of the control,respectively (P<C0.05); in soil layer of 50—60 c¢m,T1 treatment had the
highest nitrate nitrogen content,which was 29. 67% higher than T4 treatment (P <C0.05); in soil layer 10
—20 c¢cm,T1 treatment had the highest ammonium nitrogen content, which was 1. 43 times of the control
(P<C0.05); in soil layer of 20—30 cm,soil pH of T4 treatment was significantly lower than other 4 treat-
ments,in soil layer of 30—40 cm,and soil EC of T4 treatment was the highest, which was 1. 11 times of the
control (P<C0.05).2) In the soil layer of 5—40 cm,the soil microbial biomass nitrogen and carbon of T4
treatment were significantly higher than other 4 treatments (P<C0. 05). 3) In the soil layers of 0—5,5—10
cm, soil fertility quality scores of each treatment were higher than the beneath layers; the overall soil quali-
ty score of the T4 treatment was higher than other 4 treatments. The combined application of chemical fer-
tilizer,organic fertilizer and bio-organic fertilizer has significant effects on increasing soil organic matter

content,increasing soil microbial biomass,improving soil nutrient levels,and preventing nitrogen loss and

phosphorus and potassium fixation,and improving soil fertility quality.

Key words:organic fertilizer; bio-organic fertilizer; principal component analysis; soil fertility quality
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Table 1 Long-term positioning of organic-inorganicfertilizer
schemes (kg+hm *+a
WA NP K &A=
Ak 3 AHLL  AwA L
N P,0; K,O
CK 0 0 0 0 0
T1 59.4 59.4 59.4 0 0
T2 59.4 59.4 59.4 660 0
T3 59.4 59.4 59. 4 0 990
T4 59.4 59.4 59.4 660 499
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Fig.1 Vertical distribution of soil organic matter,pH and EC under different combined fertilization models
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em HELALHHIESENESELREER,

i & 2B Al AL AE 0~5.5~10 cm 1 )2, 4 kb B

ZRARBFTE10~20 cm +J2, T4 4B H 0,56 g/
kg, & CK 1 1. 1 (P <<0.05),5 T3.T2 &£ &
2EF1E 20~30 em H 2 A FRE 10~20 em +JF
SR A S, T4 b HE 34 PSRN 0.51 g/
kg, i % T HABA AL 7F 30~40 ,40~50 cm +
AR TGS, R E 2R E 50~60
em 12, T4 & FE N 0. 45 g/kg. B T CK(P <
0.05),CK.T1, T2, T3 Absu] L F £ %,

i & 2C Al 7E 0~5.5~10,10~20 cm +JZ,
HAFE A K SRR E XS, B R T%: 7
20~30 ,30~40,40~50 cm 12, KPR K 2T B
FE A BR8] 0 3 22 5 5 7E 50~60 em 2. %
b R L B L A A, T4 AbFE K 23. 93 g/kg. 85 40
~50 cm 2K 0. 83 %0, FEIR A .

2N/(g * kg™ £P/(g * kg ") 2K/(g kg )
035 045 055 065 035 045 0.55 0.65 235 245 255
0~5 A 0~5 0~5 C -»T—-
5~10 5~10 5~10 e
§ 10~20 § 10~20 § 10~20
it it =
® ® S
Iy 20~30 Iy 20~30 iy 20~30
H H H
30~40 30~40 30~40
40~50 40~50 40~50
50~60 50~60 50~60

—a—CK —o-T] —=a—T2 —=2—-T3 ——T4
B2 AEEREREXTIELS NP 2KEENEESHFLE

Fig. 2 Vertical distribution of soil total nitrogen,total phosphorus and total potassium contents under different fertilization models
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T1 AL B+ 58H &0 P & 6 355 T Il 4% Ab 2,
b 5~10 em + 240 B REAK 30. 28%6 .24, 64 %, T4,
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Fig. 3 Vertical distribution of soil nitrate nitrogen,ammonium nitrogen,available phosphorus and available potassium

under different combined fertilization modes
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Fig. 4 Vertical distribution of soil microbial biomass nitrogen and microbial biomass carbon under differentcombined fertilization modes
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Table 3 Principal component extraction and rotated component

matrix of soil fertility quality

+ HENE I 48 FRA 1ED F Y 2(F,)
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SOM 0. 862 0. 420
TN 0.985 —0.064
TP 0. 981 —0.103
TK 0.952 —0.025
NO,  —N 0. 907 0.061
NH, " —N 0. 806 —0.119
AP 0.969 0.133
AK 0. 894 0. 380
MBN 0.935 0.124
MBC 0. 920 0.168
FRAE Y 9. 465 1.220
VC(%) 78. 87 10.16
CVCY) 78. 87 89.03
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Fig. 5 Loading distribution of the rotated factors
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Fig. 6 Comprehensive score of soilfertility quality
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A5 2R B, A0 N B it A AL RE R A ) A BILIE A
R AAREBTELEN 2P EE. X S5EHE
ORISR, R N BB AR N EHLAE N
MAPLE N, LS N FEEHE P s N M
BEAS N, R BB N R B E R HE N
4 N 1% ~2% s FH A HLAE AT B 438 in 4 3845 HL
Ao, i E BmRA S A SR A A
ML AR R R R A N SR W
B 1E A R R MR Ve B S N ¥ % . HIE 3A AT LLE
Tt AT FLAE A AE 0 B A9 6 28 8 | AE 20~
30 em + 2 B E (P <T0. 05) & T 8t 1k AE , i 78
40~50.,50~60 cm 1), Bt AL E 19 IR S A S
RIS, BB E (P<C0.05) & T H Al A2, i
WIS N AR b B ™ &, 8 3B AT LU Y,
MEALIE S N T 7E 0~30 cm £ )2 B 3FH (P <
0. 05) e T HAB AL H , HAE 5~10 em 4 )2 5 is . Al g
EERAHEAIEHES T, 5N K5 DS
RIE X LB L R TEARTE . B e] W, 78
AR B Al b BC AR A LB X TS 1 N R

SEAAEERE L, HENREMEXT P IES K
A M R e A5 K [ s R e A AL IE N A 4 A HILIE Y
+ 3 pH £ 20~30 cm + )2 TR &, i + A 5L
P & (P <C0. 05) & F Hofth b ¥, 3 7 58 J2& A3 L5
FE G fiff 4 B A 7= A — 22 1 BILIR AN AN RIS T 1 48
pH 38 o] 3 55 XF 356 4 A ML P #EAT 0 1k i i 5 5 X
T AL R P PR A R E T
HHE P AT RO pH RS A R
AN EENEZ - HE 3D WA L 7E
20~30 cm 2, [F] B C it A LA F1AE A LA 9
- R B (P <70, 05) 55 T H At TR A
AT RE A HLIE A A A U T K B4 80 ik
T KB, S5k KB, A VR 3 K
T2 K A 98 ] e 7 B W) b B AR /e P iy
bk g .
3.2 AEERBEAZRKE T IEREDEDE
B % i

- A A R R A LR R
AL S PRI B 1, XORT AR S 3 P R W A AR
i 5 BE L A AL RE S Ak B E A it 8 4 8 6
A= T E TEAIL NI R 3 i L (H [ R E O
PR B YR 400 S5 i ) S A S T ST AR g R
B B A LAIE A AR 9 A ALIE AR H AN it A it
fEIE BBt T M AEY R N.C. X 525l
SECS B ST 45 A L. [ R GG AT ML R AN AR
HURE 9 4 HE i A= i N C L35 (P <<0. 05) i T
by Ak B, — Ty TG AT RE A ML R T B A AR
Yy A LR BL T G 2R B mT L R R R B M R AT R L
W A ML A 0 - R EE ApR , 2E  AE
P i+ o Y 55— il e e i T
FHAEY A PLIE AT N A2 BUR R 48 5 L A 508 R
T 8 NH, 894 & & NO, ~ Bkt , 18 1 7 b AE
M 2 0 N 23 5 8 6k 9 0k oy i 47 8 i)
el
3.3 AEEEEX Tkt tERDRET K

A T T R R LR S N ) — A
D5 T AR VE M 7 iE B 20 H E v TC G — 1 k.
A 5T 8 R H B0 3 A 43 A 2 R Tl i
HEASE 2 A2 Bk AR, S AT g B A AT TN B 12 AR
U6 46 b B e, PR 2 A F A, Rt sk Rk
89.04% . HWH 2 AF L0 1 FEA &Rt
TUHK R Ok 78. 870, T A 2 A 4 5T Bk R ALK
10.16% . M HRARIARLF | it A HUIE & B A
HUER AP A8 Podligl K ¥ &8 % (P <
0. 05) & T AN it JE F1BRL i 4K A L 33X 55 38 1 43 43 B 12 e
15 E A AR Iy AN 45 R B — S
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JIE 3 Joi e A5 0 1 2 ) A A R B A () S A 5K
SENE T B A o3 Bl R R R R L U
Ty B R R BE AR B W AR . A IS R AL [
T Tit A5 AL AE A0 A= W0 AT HILAE Y L AL g B i A5 0 d e
H oA IE , Bl B B A AL AE A A 90 A AILIE X £ 58 AE T
HARSEN . —Jrmal e R AILRA S &4 —E
(957 53 5 o5 — 7 THI AT BE J2 30 ) LA W AT 3R oy
fift ARIE T ATRUIRAF BRI . 3K 5 IR AE B AR A
FEAERARRL W] LA I AR ) A HLAE BE 4 e L e
NET7,

4 Hik

I A0 A T it A ATLAE AR 9 A BIUAIE A A T A%
Mk - o A T O e 3 . LA HLIE D
A=A DS X b A AL BT R 1A 0 0 42 R
A BRI IE AL RON AT B R R NLP J K
K

TE it AT Y B il - Pt A AILAE A0 AR W A HILIE AT
2 U S R B L VA N R L N AR
1R AT BSR4 B AR R WD NIk Uk N & .

R T ARIE B e A Rk A O O A AR Ak R
TN FH Ak A it A ATLAC A AE B A IUAE 19 & B2 AT
B
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