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Effects of different fertilizing manners on the fertility characteristics of the

degraded soil in central Tibet
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Abstract: A spring-wheat field trial (2001~ 2002) was carried out to investigate the effects of different organic or inorganic
fertilizer applying manner on the physical , chemical or biological characteristics of the degraded soil and the interactions among
the soil ferrility factors in central Tibet. A 4 X4 split-plot design was employed. Organic fertilizer (sheep manure containing 7
g/kg N» 4.9 g/kg PO, 2. 8 g/kg K:O and 267g/kg O. M respectively) was the main treatment which included four (0.7. 50,
26.25.45. 00 t/(hm? » a) levels, At each main treatment, four subtreatments, NoP,K,(0-0-0 kg/(hm?® » a) as N-P,O,-K,(}),
N,P,K, (60-24-12 kg/(hm? » a), N,F,K;(120-48-18 kg/(hm? » a) and N;P:;K;(180-72-24 kg/(hm® - a), were set using urea.
calcium superphosphate and potassium sulphate as fertilizers. The results were shown that the applying of inorganic or organic
fertilizers enhanced the formation of soil aggregates . particularly. the larger aggregates. while bulk density and porosity of soil
were not affected. Comparing with non-fertilized treatment soil organic matter was increased by feriilization by 85.6% in
plough layer. but decreased by 10% in 31~ 60 cm layer. In calcareous soil. all fertilization treatments had higher available P
but lower total N and available K in the soil of plough layer, the available P level was as high as 21. 74 mg/kg in average while
the total N and available K were only 0. 177 g/kg and 45. 57 mg/kg respectively. The arganic matter content in plough layer or
the content of total N, available N. total P, available P in different depth of scil profile showed higher net increasing by
fertilizations. Propagation of fungi and N fixing bacteria in the layers of 2~30, 31~60 ¢cm and of actinomyces in 2~ 30 layer
cm soil layer were suppressed by fertilization, Bacteria was dominant group in biome of the soil microbe community in all layers

of the soil profile. Nitrogen-fixing bacteria reduced by the increase of the cellulose-decomposing bacterium in different horizon.
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Fertilization increased the proportion of bacteria in soil, the increment in deep layer was higher than that in plough layer.
Applying of inorganic fertilizer increased the organic matter by 62. 0%, soil total N by 300. 0% . total P by 74. 0%, available N
by 73.5% and available P by 217. 0% respectively; soil bacteria amount was increased by 57.5% in average. The effects of
fertilization on crop yield showed similar trend as on soil fertility. Tt is concluded that the recovering of soil fertility would take
long term without fertilization in central Tibet. All different fertilizing manners had significant and prompt effectiveness on the
egordinating of soil environment, on promoting the process of bacteria-dominating propagation of soil microorganism. on
enhancing the accumulation of soil organic matter and the reconsiruction of soil structure, and on increasing the pool of N and
P comparing with non-fertilization. The changing of physical, chemical or biological characteristics of the degraded soil showed
similar ways among the different fertilizations. Soii fertility showed a significant recovering trend after applying of fertilizers,
which demonstrated the possibility and potential of recovery of soil fertility and reconstructing of soil structure in relative short
period.
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EHRAIBES A NS BYEEEN BERET AXFHANLRCEEBTHMNBLSE Bt FW L BEH T
BERLIREAHRESER BESRERE LB AMERFE. OF, LR08 KEMEEIRRAMEAERER
EXFLIGBAMIEHBRAY, REFEELREAIBINE BLIRMD SMMSHR T ARRETHE.BHEE
B FAGE L £ 82 1 R 1 SN AL AL HOR IR RS AR SR 1 O W R A BR ST A R R0 i
BUABRSETHOHELAEARRFRERIC R T LM S REME 44, BRI E 8 7 L H b5 0 2838 J7 0 8 %
BERE—REY. ABRUENEE ARE. T RARE. DRENE. L RES ERBEMRREREE A ANy
fERB TR AL X E R E LR R EAERB LT RE R AEENRLEN.

1 WRAE
1.1 BIREEN

BFF R AL THIR 3649m MHEER FHESH, HEFHSE 7.5C, THY 136 ZEFTHME KR . ARR DY N 444 8mm
1 2205, 6mm, TH(10~5 AR5 G 5% M 70% KRR C>17m/s) A # 32. 34, BBEY — R 5 S ERHM 70240 .45
HERFARARTBRTEEYHAL. BTFH-E AW RALREABBEL . B5FS . AEAM. B, 1R K
SEUWAL SHELRAMEY AT REAT R, SRR FEN SRR RS- R AR ERS AR
WE L.

t SUR-S % 1) E Fl 0

Table 1 Chemical properties of the soil profile tsted
B Fil] it | L & AR HE#® Ep o BHLA

CaCO

Profile Total N Total P Total K Avail. N Avail. P Avail. K o.M ) ﬂ/k i pH
(cm) Neg/kg)  POstg/kg) K O/kg) Nimg/kgd P:Os(mg/kg) K.Olmglkg)  (g/kg) Brxe

0~30 0. 049 0. 514 3. 106 27.025 5. 714 34. 156 12. 18 16. 58 7.35

31~60 103 0. 277 3. 316 41. 800 7. 044 37.623 15.10 17. 40 7.42

61~100 0. 188 0. 907 3.434 49. 625 6.812 42. 740 11.47 19. 31 7.57

1.2 ERBHEARE WEHE

HEF 2001 #£.2002 F 4 Ak ~8 AP HFERF L FHERYB XA TERCELDHT R 4x4 HEMHN
Rit SKEEPEER 2Im UG HUIE B X, & N PO KO A4 510 6. 7.4.9.2. 8 1 267g/kg) B ERX (M) . M,
M, M, M; ER ¥ 3E4E A BSH) R 0.7-50,26. 25,45. 00t/hm® , fL B ABIE (F) . B HIE S FI VR E RS . RRE.
F B N-P,0-K,0 i, £t .F,.F,.F;.F; 4814 NoP.K,(0-0-0 kg/hm? + a) NP, K, (60-24-12 kg/(hm? + a) N,P;K,(120-48-
18 kg(hm® « a) \N3P;K;(180-72-24 kg(hm® » a), FHLIE LB ELILEAB R, 200146 4 A 10 BERK - RTFEEEAD
H 0~30.31~60,61~100cm + B4 FIHHLRE 134 LHEAR ML HRBEGHE.FLEEMAS SRS E - RELHM
IRMEFEHME 2028 R 17 BEAFE_EFNEN=S MTFEPEXHYEDR 6 B A, % 0-~30.31~-60,61~100cm + B
FELHF JFFINERBEHED[MEYNELHEE 2em T ERRE) FLH L HWA AEMEWFHEHRVEARBYIE
HOFE-B5 LB TPHHEELHERTRE 2002 £ARK LR~ FI5E,
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THEVE. 2R 2R 2PUEANRAERRAFRE-SMMBE, L RBTRE . NaOH 5 B-SH 850tk &M
NaOH -k FEE B AR B B aE A SR A B K181k 0. 5mol/L NaHCO, ¥ M¥% # 2mol/L HNO, # # $48-
KAGIE B £ 8 pH E.CaCO, B R AR AN R P MMEE. + WA EHRAVURMN S5 LREDN T HRA
PBCEBER BEMETHRESE FREAEDK.ENEEXLD 2EXHRE HP AW EH. HAHR SRR+
AEREAKRERE . STEEFET I VEBR FRETR 1 SEREXERRN AXE . FRRXRIME SN RRFMN T
RIEFREAAABERE.

2 ZEREHH
2.1 LEMEHERMEASE

+NARKREYEEERK EFMSEMERY, SREH. ERERE. REALH T AR EF R0+ HE Kk, 5
MERKEZHENEREASNEENREER N LBEE LML ENE R G RE. B2 R REEEFR o~
30cm 4 2 >>0. 25mm BI/KIRMEER 8 CK M0 5. 60 ~43. 8%, L MR X 38. 8% & ¥ XA, & ERE AR EXKE—{LEH
&6, 20, 25mm B L ARG EA S RAEN AR RNMHSREFNES. —BAY TR ETERR HHANEL 0.5~
3mm &R EH. > 2mm 0 EMER AR N A EDY, A E 0.5~ 3mm LR CK #in 34. 4%~
146. 2%, FHEM A 108 1%, Mo~M, £K,0.5~3mm + AR IR EA BRI BT, 31 2~ 3mm £ WADRAF R M, >
M.>M,>M, £, B2 %4 8 <0, 25mm B H M F RSB HET CK, BB E>3mm (AR ZRHR . ARBEIXT
MRS LETED S4B NAE L REES I CK .8 0. 0% M 4. 1% . BEERIER , BB, L1
B AEERNASETRANTR SEURERAFERER —AY, FRERTERE THILEEGN A T RE
EROEEER.MEREEATHREDRSEE TR ETERTE EAFRRAN YRR LRANRE TR, FRE
T6 R+ 4 HLUR O T BB AR

x2 TEE RN
Table 2 Soil physical fertility evolution feature of different application methods

0~30cm 138 ¥ & (mm) 0~100cm t A& 0~100cm +FLE  0~60cm F AR

e} Waterstahle aggregate Bulk density Porosity Moisture content

Treatment 3.0~2.0 2.0~1.0 1.0~0.5 0.5~0.25 <C0.25 0~30 31~60 6§1~100 0~30 31~60 §1~100 0~30 31~60
(%) {g/cm®) (%) (%)

CK 0.8 4.2 13.5 25.7 55.7 1.32 1. 40 1.53 47.3 41.4 36. 3 16. 7 15.8
MoN\PK, 3.7 7.3 14.0 21. 8 53.2 1.31 50.3 16.3  15.3
MoN,P:K, 3.5 11.4 16. 4 20. 2 48.5 1.28 50.7 16.9  15.3
MoNsP;3K; 7.7 10. 3 16.0 21. 6 44. 4 1.28 1. 34 1. 53 51.4 45.7 36.5 17.3 15.9
M, NoPK, 6.4 18.1 17.8 18. 8 40.9 1.28 51.6 17.2 16.5
M,N,PK, 8.2 15.3 17.5 i7.7 41.3 1.27 51.6 16.8 16.3
MN:P:K; 7.1 16.0 16.7 20,7 39.5 1.27 5t.8 17.0 15.8
M;N:PiK; 7.4 17.2 17.6 19.0 38.8 1.26 1.32 1. 54 52.1 46.3 35.7 15.7 15.0
MaNoP K- 7.4 16.5 18. 8 17.8 39.5 1.25 52.0 17.8 17.2
MNP K, 6.9 10.6 15.0 23.7 43.8 1.28 51.4 17. 4 15.9
M:N:P;K: 8.3 12.5 17. 4 21-4 40. 4 1.27 51.7 18. 7 16.9
M;N3P:K; 9.8 14.1 17. 7 19.2 39.2 1. 26 1.33 1.53 52.7 46. 8 36-0 16.9 16.8
MaNoPoKy 7.5 i5.2 16.3 1.6 41.4 1.28 52.3 16.8 1.0
M;N P K, 10. 1 15.4 19.6 18. 6 36.3 1.22 53.7 15.1 16. ¢
M3N:P:K, 8.2 14.9 18.5 19.2 39.2 1.25 53.0 i8.3 16.8
M;3N:P;K: 11.8 14.2 15.8 17.0 37.2 1.22 1. 30 [.53 54. 6 46.5 36-3 18.5 17.6

2.2 hELERERMELRIE

2.2.1 HRAEHE INENEN ERYE AEREYEIRARBRAFERNER, KBRS T FRSETAHE L RA
PESRNBAATAE FENEERE. 1 AR .CKELEERNEHEEL KRBT ASRAWEMT 31 ~60cm
TR EREREH61~100m £ RS CK MEHBX R SAMBENRE b TRESERRE HRERFHREER &
458 31~60cm £ EAHES BERET CK, BHEES 10.0%. —RAHD, B + B SRy By L3 B BUK
BHARSRESED. 2R D EHELEHE L HAEVE SR UABER T CKOPHYMEIE 85. 620 HER T 31~
60cm LR ARTHELRANAMAMKENHRAL. A SHEL PR T RAFTEERKNAABER ARG H RFHE
ERRMY, KERFEAT (OAMREN DREFFENRAY S8 8 T HRMEMRERSEE, ATIE T 5%
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HHREN SRR EAEE AR D EREN AR S RRG T ARRR LA LRE S R E R Eg
BT HARERMBRE, (0 LWF B ERAES L RANRNER SR BTN, I shiauka X ERFHH AR
BT, - SR X A LR R S A R T K R R o B TR RO N L E ot o R X S LR A S R
MR AR THARERNEE, [ Lt RBBESREHFE AT NSRRI IFEET R
ORI A VLR R R E R A M TR . EREMEAR AR W BB H R FH
i A S

MNP — '

MNP = T =

MyN PK | —— 1

MaMNaPskas T _—J - - ——

MM PR PR 1

MNP R T

MM K —— — e ——

M aPake [ ¥ 1

MaNaPKS | — = 1

MNP >

MBI v ; = —

M P K = o

MM P ! — ] a G110

MNP | —3 y @ 60

R e ——— — n. 030
- .

L. LE Seal feml

i LI W Organic master comensiz/ kg |

1 REBEFRO~100 om T EENHES X g/ke)

Fig. 1 Profile distribution feature of organic matter in different treatment

222 tHHFEH FEIFHR.O0~100m LE.CK LB #.BEAMLHEER AHM+ EMBETRB 61~ 100cm L. #
WMELEEE B ANERETF CKiBEHAELE 31~60cm LB HHESE L HLE 2RNEIE. W TLUALHE.
K SR+ MRS NERIA N SR> 2R 2. 0~60m L ENERANLH>SA> 28, tHOEBRELNE LT
BRI+ MERENHEE KR - M IR AR ERNEEE P F3~60em + B . ERERM TR LERENES
K. EEME M £K 0~30ecm 2L FHREM, IRFEVNERA: S CK AL . BIELESLHEH#E L N ERFS
PER 2~ XA AT AR LB A AN ERT LN EFPHAEAREHENEXMAERFR—
BW, RERSEARENL EHEMRREZHEY AR ANEEAEATEERRESE RSN SR HRAARE R
B, T2 L e S R R g k. R M M M ER#E 2 MR 31~60em tBASIRA 17.5%.19. 1%/
44. 0%, B+ 2 2 5 T It A5 L BES 38 0 T L e 4 K,

tEeMBATM OFBEN AP IRRRG T RBEFEUFNEREY). R4TH,0~30cm T EHHFSLHESR
BEEFME.3~60cm LRS- EREHHREE; M 0~30.31~60cm T2 EYE S 26/ IEH X, 5 5 76w &5
HEWMRREARY,

FRBEH AR 31~60cm £ 2 498 0~30em +t EARE HERNBABABERN  HERR LENEAH S
N BESARMELELE. BHE R RBNEL R T AR 3~60cm LRI EMEBE: FLEARHMEERT
2. RISTR.CKETBARASSERAMY LS THAEY, EHELE 0~30em + EHHA. B FFHESHH CK
M 136, 0%,301. 4% $37-3%,31~60cm 120G EE 72. 8%0.48. 1200 0. 025 X A{E B P F R 1R B AL 7 0 %4 842 L 3%
AMEERFSEEW. Y LS. LR H AR TR ESEROEMA X, L MR H, TSR K. AR
A8 ERMETEENRIL MR HRAE B ERE LML pH B W ARBAERUEHERRERETH
MM, —RAN R T BNk RIS BED R LM W R BRI AR 80%, 31 ~60cm LEAEMIRNBEE
BENTESHERALINPH AT LR REFEMMBE" Y URPRE+NF L. ARELEPAEBRYETRELAE
EEFBEHNERARY. XZRF AELETLEH MRS pH HBAME BE4H 0~30cm LEHUARSRIZETA
W M B R 10 mg/k) bR, 31~60em + B APBAKE XA HETRBAS T BERBREN LANENRER
ERAYEHEEBETEIRT LI ENESER, 31~60cm TEAFHHF SRS CKNMBER.ME 0~30ecm + B pH
F TR Ca® Mg RSP F ] £ 500 3 13 5 AR HEFE T - DA R AT R vk 25 3 25 0 0 0 0 YD S B 4 R
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HERPHTRAL ., KEFHERAY L UTBEA S EHN L AESFF TR IRAETHE ISR REPFE+X
MRGEBE A TFENRAMAA T XRENBERMR A LRSHAFRENEFEL ZBRXRESET 0~30cm
TEAHESESRNEFHXMLRBER R O,

%3 R4 LiN0~100cm 22 IS T MIE (g/ke)

Table 3 Profile distribution feature of total nutritent in different treatment

N P;0s K0 pH
Trfgtim + B Horizon{(cm) + B Horizon(cm) -+ B Horizon(cm) 4 B Horizon{em)
0~30 31~60 61~100 0~30 31~60 61~100 0~30 31~60 6i~100 0~30 31—~60 61~100
CK 0. 05 0.10 0.22 0.4% 0.28 0. 98 3.02 3.31 3.43 7.20 7.48 7.51
MoN;PiK, 0. 10 0. 09 077 0. 88 3. 65 3.28 7. 46 7.48
MN.P:K; 0. 25 0. 37 0. 81 0. 88 2.99 3.31 7.42 7.27
MoN:P:K; 0.25 0.18 011 0. 98 0. 86 0. 87 3.21 3.01 3.28 7.42 7.47 7. 46
M, NoPoK, 0. 15 0.18 0. 92 0.79 3. 66 3.32 7.46 7.45
MNP, K, 0.10 0. 06 0. 98 0. 84 3.38 3.65 7.48 7.58
M N FoK- 0. 16 1. 08 0. 97 0. 87 3.22 3. 55 7.38 7.44
M,N;P:K, 0. 13 0.15 11 1. 10 0.74 0. 74 3.27 3. 50 3.64 7.24 7.38 7.46
M:NoPoKe 0.29 0.18 1.04 0.93 3.18 3.01 7.02 7.62
M;N;PK, 0. 09 0.15 0.83 0. 84 3. 45 3. 14 7.42 7. 44
M;N,P:K, 0.24 0.15 0. 99 0. 87 3.75% 3.12 7.46 7. 48
M;N3PK; 0.16 0.19 0.13 1.07 0. 89 0.95 3.07 3. 38 3. 16 7.24 7.44 7.52
MiNoPyKa 0. 24 0.15 1. 06 1.18 3.12 3. 41 7.43 7.44
M;N;PiK, c. 18 0.11 1.22 1. 09 3.22 3. 45 7.42 7.48
MiNzP:K, 0. 16 0. 11 0. 8% 1.18 3.18 3.20 7. 40 7. 40
M:N:P:K, 0. 16 0. 14 0.12 1. 14 1.04 1. 04 3.2% 3.19 3.13 7.23 7- 49 7.48

R4 FRLRENETFEAMNERXEC
Table 4 Interrelation of soii fertility factors in different horizon

M E Item + B (cm)Horizon 2% Total N #M X Avail. N £ Total P HHB Avail. P £ Towal K M Avail. K

HHLK 0~30 0. 2530 0. 3240 0.8618"* 0. 5014 0.2798 0.5848"
Organic matter 31~60 0. 4889 0. 4174 —0.1645 0. 3771 0.0916 0. 2054
pH 0~ 30 —0. 1220 0.1733 —0.0437 —0.1158 —0.5180* —G. 2801
31~60 —0.3527 —0. 2387 —0.0770 —0.0348 0. 3387 0. 1754

E5HR EEVRERRRLE 3 ~60cm T EFHRHEFTRERMKT M, T . HAHEEAE MNPK M NPKo.
M NoPoKo SE R + A MRS HOl R L MRS 58k RER MBS, 0~30,31~60cm 1 2H B MBMA LI
EMARHENTRE. EABS, A 0~30cm 1 2EREASHYET 31~60cm + 5 A L EHUM. BT EF KR,
I FAAAIUE C/N 23 DENEE A JUSHES AR THEDT CEENGERAER . 82 W8 KR
ot FEREEEFARRELHTENFATERESL AT AZRNEERE X580 BANIES LB L NAREK 4
R 2BESUEREREED ARLEAN BXMSHARTLBESLELNE.
2.3 WA AR AE
231 FTHRMEYRE THNEPREE BN SRR U DR B+ R R L T LR R N iR
RAKER™ ., FRKBFAMFARLELRAE SE LNAE NN NBAEERE A AREHMWIEN. 2~30.31~60cm
TE AMEABKYERET CK. EFBE% CK HE LR SIREE 27- 6 2441 11. 2% ;230,31 ~60cm + R K FIHER
CK i +tEMANE FRU6 1XMEFA163.8%) B, R R ELAHE T NAMSHAEE HEFFHREN
77.5 AAEH 26.6 AR ,31~60cm £ENAHI N 0.74 FfEM 0. 99 %, AR ELE LMAWMER LYK RAR T8
e ERTHELIMESTANK TN, ARFEEFAM ~60cm tFANHMABER I EENEEEH T
B CK MM HRMH313. 8% ER TANEDDAHBE 11 30. 6 U FHMIF. XHRRZELEAH VR A BIHEHHE S5
BFABFCK -1 EERH. AMLEN . B2 AN INEGTSVOANBRRTERNEEK 10. 20 ~36. 2% 1
Ty, H8 R S R R R T T SR A LR (MNPKOEBRT CK.X S R G T LA R RNE
BT —R e RE EFHEYREMESIREEREANLINEREMIRELLRERE A L REDIRA T
S A E SR TR A T R L 3 MR R SR AR E., M ~M, TR, SN
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MR A REETNM FERBERARNE T CK.ERES RS TAN - XULIER S0 M &R FH DT 5%
EEARRESE—SHKR.

N5 RN O~ 100cm + RAMMS ELME (mgrkg)

Table 5 Profile distribution feature of available natritent in different treatment

i m N P,0, K0
Treatment 0~ 30cm 31~60cm  61~100em  0~30em 31~60cm  61~100cm  0~30cm 31~ 60cm 61~100cm
CK 22,80 32. 67 57. 75 5.42 5. 59 §. 70 33.20 35. 11 40.17
MoN:PiK, 40. 76 53.78 8.55 6. 43 32. 36 25.75
MoN:P:K, 49. 64 75.71 22.29 25,52 46,78 43. 39
MuN;3P;:K; 28.27 91.23 36. 09 20. 70 7.08 4. 62 44. 14 35. 09 32. 66
M;NoPsKo 41. 06 41. 80 16. 05 6. 22 29.26 33. 26
M N,P\K, 56. 39 45.16 20, 92 6,47 37.33 25. 05
M;N.P;K, 55. 50 43. 01 26. 50 7. 40 34. 24 33. 04
M;N;P;K; 48. 66 60. 72 20. 48 28. 62 6. 74 6. 49 48. 93 44. 09 39.52
M;NoPoKo 34.95 59.19 25.39 12. 54 49. 62 33.12
M.N,P K, 57. 77 54,64 15. 22 4. 93 41. 26 28. 66
M,N:P:K, 80. 47 36. 44 14. 81 8. 16 30. 07 23. 65
M,N;P:Ks 63. 38 49, 59 50.77 33.03 8. 50 6. 14 74. 93 37. 27 28.17
M;NoPoKo 29.02 73.31 9. 49 24. 77 37. 19 47.59
M;3;N K, 89. 57 63. 19 37. 31 8. 29 83.68 46. 29
M;N.PK: 50. 22 50. 15 25.52 6. 65 440. 10 32. 66
M3N;P:K; 81. 36 48. 90 64. 24 21.72 6. 76 6. 50 53.74 33.74 26. 92

%6 FELBNMEWXEREIRLEIEN
Table 6 Microfiora and main physiological group of seil profile(2~60cm horizon)

L | il xme .8 4.5 EREC HHRTRE?
(X108 + g) (X10¢ g} (X104 + ) (X102« g) (X102 g)
Treatment  2~30cm  31~60em  2~30cm  31~60em  Z~30cm  31~60cm 2~30cm  31~60ecm  2~30cm  31~80cm
CK 81. 25 9.11 2.32 1.51 318.59 14.25 12.40 17. 70 54. 84 38. 80
MoN,PIK, 179.10 6. 69 1. 16 0.79 232.87 33.43 14.72 17. 86 57.71 36.58
MoN:P:K: 156. 48 41.73 1. 89 1. 54 217,09 28. 74 6. 83 8. 31 73.83 29. 92
MoN;P:K; 54. 39 15. 41 1. 81 1.23 160. 35 48.73 7.25 0.28 87.02 36. 84
M. NoPK:  102. 61 85. 37 1.38 1.74 65. 99 39. 49 6. 04 8.38 62. 77 54.25
MNP K, 32.05 47.76 1. 62 1.31 98. 93 34. 63 2.40 0. 20 63.28 62. 09
M;N:P:K, 57. 86 45. 92 1.99 0.91 225. 663 59. 37 4.01 0.71 46-17 45.92
M;N3P:K; 240. 272 29. 40 1. 78 1.29 75. 08 35. 28 1.73 1. 58 108. 27 40. 77
M;NoPoKs 149. 620 39. 86 1. 70 1. 69 401, 419 34. 22 2:43 3. 46 74. 60 40. 26
M:N:B)K, 50.03 22.58 1.45 1. 43 150. 505 33.68 8. 47 5. 27 71.42 21. 40
M:N:P:K; 57.93 13.24 1.15 1. 65 171. 408 21.26 6. 56 2. 81 81. 60 40.51
M NsP;3K; 100. 637 31.83 2.05 2.24 162. 376 20. 80 3.26 1.24 72.97 59. 26
MN.PoKo 64. 22 63. 30 0. 87 1. 28 145. 842 60. 09 1.58 4. 45 67. 39 59. 29
MiN PiK, 78.23 25.01 3. 01 1.11 130.114 56. 36 4.94 0. 95 67. 11 31. 76
MaN:P:K.: 86.51 24. 83 1.78 0.76 107. 726 55. 26 2.45 0. 28 59. 98 26. 64
M;N:P:K, 178. 271 67.15 1. 60 1. 09 227.816 20. 63 2.45 0.53 58. 48 25. 89

(DBacterium @DFungus @Actinomyces @ Nitrogen-fixing bacteria §)Cellulose-decomposing bacterium

ARERA.EAEERAALEAE. AW RN FHHEC~30cm tERAERMZRT M, EX. HF.31~
60cm + R M. BB R P B M, ERBR 115.1%.8.8% M 25. 5% , AR AT E L MANRIEN AT F
Sk RE LIRS ATESAR. EAKHNE. SRS T LRAW HEBREIBAN TURER . SARLE LN
AE.HRILE, LRESRFLRMNBAREABSTEYE, R REEYS TR H ANERARFANLRWE E 1.
ARt TS T 2~30em L BAE BERKANS pH WEE MM XIS MMEY O —BERMBAFS ) LY
AT EMERFIORRNENER SR AU FRFSE LIR30 5R RRE R RS E NS FE IR
#RAE—E,

2.3.2 WA EELBEAR EVEMMEDNEIETEEXAR AEAN AEXIRAEESS5LIMC NEERTRY
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Table 7 Interrelation of soil microbial and soil fertility factors in different horlzon

T TRem) WM Y] HAN e FREAWE

Item Horizon Bacterium Fungus Actinomyces  Nitrogen-fixing bacteria Cellulose-decomposing bacterium
pH 0~ 30 —0.4727 —0.2301 —0. 6621 " 0. 1804 —0, 0786

31~ 60 0. 0924 —0. 0161 —0.0254 —0.1385 0. 0319

E L 0~30 0. 0455 0. 2222 —0.2131 —0.7854 0. 2435
Organic matter 31~60 0. 3671 0. 6578 0.3578 0. 1157 0.5255"
ERR 0~ 30 ~0.0163 0.2734 —0. 2639 0. 2663 —0. 0181
Avail. N 31~60 0. 0542 —0.3071 0. 4264 —0. 0665 —0. 1083
- 0--30 —0.0311 0. 4209 —0.5562" —0. 6250* 0.1933
Avail. P 31~60 0. 3404 —0. 3682 —0.0538 0. 0611 0. 1399
b §.%. 0~30 0. 1480 0. 6655 —0.0437 —0. 3280 0. 2063
Avail. K 31~60 0. 4846 0. 0492 0. 3249 —0. 2029 0. 0665

WHMBERAE KA ENGEHAEXRE LML SRANERSE®. RREST  BRMEAERHEMNPK), HEHE
FAMFRA LR MONANAETHER. BEERNE AN AEAFEAIBARNENTERABREMNTE  HETEE
HREPMAMNAEIFBENRSEA. Z6 TR ARLE 2~30.31~60cm L EE AR X HE CK B 50.6%R
8. 8% R ENM WA R 2 MR 28. 0% M5 6%, HF HEAERNIBANITREENT T 21~60cm LB FHHEE
69.5% ., FEARRH L, LIMARABREH NTREAEARES AV ERER M S HEEZARE SRl R, L@
HEANEEEY AEERF2ENRE. Bl EAETHN2EFHRR SREORESAN EEEAAREAR. &L
Brb, AR ELE R e SRR HLIE. IR GR MNGPK, b3 e KBRS ENBEERAR . G482 I REXHEE
ARHYETF 31~60cm + 2 AREEVE LEFHEXEN T EHE TR . ERLSHAN. AR EBANELAR XXM E
BREXERBUER-REFAX MEL ARG ARKEREREERAZ -,

~ B AR SA RN BT EERDNT A LR EENNERERR MFUAFEREIRERY, AR
ST BARMOSHERIBBOOBHRONE, K 2~30,31~60cm B H¥EBHS BN —0.2319(y=73. 9925 —
0. 8880x) . — 0. 2220(y=143. 1214 — 0. 4808.) . T L MA B H B & H WA AWM BT RER= AR N -+ EERED H7
TR oy FFE — B W R N S B A SR D TR P R IR TR T R A R AR TERGOARER, &
BENIRELEFOUREIROPOFY . AEXRAN T WANEHE R SBR. 0~30.31~60cm 1 EFEXIMBSHHN
RAREHAXMBEERE A URAGERIMET LRENRESROBREEA MAERTHILEMAZEXIRARR
H5EAMEEEY.

3 RIS WE LRERA R

AREBEARN LMY AEREPEROEMRARIABN B YRR MA S LB H # B AT LS
B AEREFAT HELHANANERERURAFRLESRRF YR BN LEH R BHIRX AR LER
HH AL STHMEL A, b A BESE LR PHOMEEN YA AU 2R<HHH . 31~60cm LEWRH I L
E<HME.2W>HER. Rt Ao XHERA AR LSRR FAEREEN. L NMEYT SRR L 2H
W RN ARk SRRt R T AN E R WA REE AR 2~30.31~60em R . EEE I
B 2~30cm 1 RHARNERERAREAFBENMHER TMARKRELBAAR. T BB EYFRIERSESERNS
R RS KSEAREERY L RHKARE <. 25 mm)E#HH - SR GHE. UL GR, aibER AN, & FHF
BT ARARLOR. B S AR LR EDERTENDRSUEERRI2E. FHTA O LAEIR
R, XA R EATAES RN TR EEY R CBER AR TR U EHREN " O EERER. X
N RS ERFERIRL . EEECERINTERARAE IR X.

HEPEED KELTRA-BAEMNETRINENASEESRERS BE BESHRTHGEREL T BXEE
HARTHE, - BEFLE EEEEHAAREAFOEE., RRAGT HELRENFANT IR . FHMED X
22.68 g/kg 1 85. 6%, T HABIMANFESRET LSBT RIENREC25. 0g/kg)KF BREERETS X — 3B
PREEATF ), B AL NERO KRR HNERR TSR . INANAERVELE. BAREE L RERY
BB LaEE. RS D . HEERRTSSRAIA 2L M mg/kg. &R AXA S REME HHE 9 KN 0.177
g/kg M1 45.57 mg/kg, HP - MEZ MRS BB K Q. 50g/kg) M2 EH 105 g/k) R B LT HAKFR 117X M
16.7%1,0~60cm RS W I RAUE M FREH - FHH(22.8 g/kg) AR TFRELHSER M/ FARH LM 6 g/kg)
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KM L RS R E AR T 50 mg/ke MR BERMIEF AP, Bl ERBAIERAREN L BRRE GER®
BMEREARTREA L RN EHEERR R AT EERL.

X3 FENERXERBEME kg/hm®)
Table 8 Wheat yield and significance of difference

LSR
P | [l ¥ i R -
Treatment Yield Treatment Yield ERARE? BIE (L 2
i Yield 5% 1% ik Yield 5% 1%
CK 1225.5 M;:NoPoKq 1674. 8
MoN P IK, 1402.5 M;N,PiK, 1737. 0
MoNPK, 1677.8 M:N:P;K, 1953. 0 M, 3009. 0 e B Fo 3080. 0 b
MoN;3P3K; 1711.5 M:N;P;K; 2162.3 M 3283.5 be B F 3357.0 b B
M NoPeKn 1355. 3 M;NaPoKy 1923. 8 M 3763.5 ab AB F» 3805. 5 a AB
M NPK; 1561. 5 M;N;PiK, 2012.3 M; 4251.0 a A Fa 4056. 0 a A
M N:P:K; 1786. 3 M;3N:P:K: 2184.0 F=3895.14» » F=3882.07% =
M N;P;K;3 1855. 5 M;N:P:K3 2382.8 SE=11.69 SE=9.33

D Main plot{organic maiter) @& Sub-plot (chemical fertilizer)

4 it

BERH T HAEAOMERE—FNESAGTLNDER EEMEWARLERER EhEW AEEENER. 2B E
W AEMERARELURTE XTREAT ARRS(EERLE) TR AL RA TN ELREN KBS HEHELNE
WEAFBENTRAZ:\N TARRESR AYE CENREDERN SR TAERB ETRABEESE. LIE.HH0
B EAN-THER S ERE LM RHE AR FERUEMN LB RARR R EEHEANA I RS
TEMEMRER. RETSEHRER BRURLMEA L. B EERINA BEARHAERNENEAA R E
WMEZEEN. FRAHE L NYE AENEYIFESHHET BN A ETERSENR N RNRESS R BT &K
3B Ak AT LA A% 7 H 0 e i B e ) oy S BUAE O B B B M R A T B B R L X A T A S R
EXGEEIEFERARE, —HAMEEURINELHAERAR B, BERRAERAHEASENS  AEEREFRT
WM ARE SWELRANA. 2. ARAUERMAREHNEREBER LROBIKFREER.EFLHME
PN EEN AR ERER KHNBEH TR RE R AR N SR BB IR R
KRB ERWIR A — SR,
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