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Abstract
water and fertilizer integration, and new fertilizer application in Dianchi Lake Basin, and to provide scientific data for popularizing chemical

(1. Resources and Environment Research Institute , Kunming Academy of Agricultural
[ Objective ] The aim was to verify the effect of fertilizer reduction and efficiency technologies such as organic fertilizer substitution,

fertilizer reduction and efficiency improvement technologies and implementing agricultural non-point source pollution control. [ Method ] Com-
bined with the agricultural planting structure in Dianchi Lake Basin, the fertilizer application of 1 564 farmers was investigated, and 36 groups
of field experiments of fertilizer reduction and efficiency improvement under different crops, different farming systems and planting methods
were analyzed and studied. [ Result] Farmers in Dianchi Lake Basin applied more fertilization to vegetables, with an overall average fertiliza-
tion rate of 851 kg/hm®
tilizer reduction and efficiency enhancement technologies can reduce the recommended amount of fertilizer by more than 10%-20%, and a-

, and the least amount of fertilization for grain crops, with an average value of 237 kg/hm’. Selecting appropriate fer-
chieve the effect of stabilizing and increasing yield and improving the quality of cultivated land. [ Conclusion ] The technology of reducing the a-
mount and increasing the efficiency of chemical fertilizers should consider the farming system, cultivation mode, soil nutrient supply capacity,
etc. At the same time, the level of agricultural technology should be continuously improved to achieve both efficiency enhancement and water

environmental protection.

Key words

ORI T2 S I R R A T PO R, e Vi
VPTTKZR IR AR 2 920 k', 5 e AR IX X P LUK
BEX B ET X i T RA A XA A,
TN 20 20 80 AFARTT 4R A e AE 8 R L Sl %
AR e R EE R SR LA A N, B AT T FH A W
K, PR B AT AN I 5 | E ) L SR ES A BEIR A IR A
S A ER BT A R H AR 5 A F RO TR
YR ORI AR B A B X s, T R RIOR R
Sl o SR - RO A K NE— Rl R HLBUR T
YRS A S B, FEACHE & BT Al /T IR TS S8R
AR BT AP B IRAS T A S A A b R
SRAOY FFAEEEHE AP REAHIEE 7 100 K2 Ut el - 9 57
Oy AR L, X AR KA [FIVE D) AN TRL A ) 2 A 5 =X
MEAE S RO I A R I T TS, B 2 AR A T
ARAEDBNEIEORA N TS S IR PS5 1T (149 S HT R, A I
T EGHE ) PIEIE S AR T REAI TS G iR B B
b LSRR PR AP AR SRR S

E&UWH
EERT

AL AR BRI S A F AR A
Wik (1968—) &, oA, HAREIF, AFHYE
e LA A T,

WimBE 2022-02-24

Dianchi Lake Basin; Farmer fertilization investigation ; Technology of chemical fertilizer reduction and efficiency improvement

1 7%

L1 RPAEERAE MRy g e s AL
TEOL , 19 1 o DI R A SR 9 S, X6 2020—2021 43
M 1 564 714 P R URAEHIIT REARATHGE FH ot Ao A 26
T OLIR AL, PR G175 AT e e IS, B3 1 TR
WAt P AL Dl S A7 A A TR, g 1 B2 B TS B AR
HIRACHE TR A A

1.2 REREEBRATR el LB AL T A )
BRI IEA b, 255 T A DO 2B 77 K Bk
AT RE Ty | R AT PR 2R e IS IR B R R
RUIERHL AL 1 S S RS R E M IERL R
HUIL KA HE — Al A UL A SE B A T A N 1 280K
6, T 36 LELAN [ 4 B A T A8 4 ol B8 RS ) P A ik
HRGARE T T, AT Dol i 1 R =X 5 AL C T e
PEASE A i/ P RS i T B i o 0 7 0 i Jo A B ot
S S5 T 2257, S e AR N 34 38 B AR B B BCR KA
T A A R R T AR IR

2 HBRE5GH

2.1 HtRBRIMEEMRAEERIVK AR
oMb B A J b R R B AR O T B AL GE MR A5 A g
S AETFEEIAR . GEITFORHE 7R, 2019 AF A WU VE P A



50 & 15 4

EHERE IR BANE A BACIER, F I AR L AR AEHR 133

EFITEIAR N 62 297. 6 hm® , LB VEW 5 35. 1%, EELLE
KRN R F . TR, 52N & L 52. 5%, & JH T
R 4.2% A8 % AE R R OE AU RRAE 3 000 hm® DL |, (5
5% e A7 YA SR B A5 604. 5 ke/hm’

M1 564 o FTEACTE SLIRA SR (R 1), Eth T
YA A D AR AR VR I (B 237 kg/hm®
Hh KRR AN G 2 it FH B /0, 43 300 A 134 11 182 kg/hm” | oK
JHEAT F AH 452 7 (440 kg/hm?)

Bi S S it 8 5 BOR B AR B, S AR B it IR i R

851 ke/hm® | R FhIAE 22 it Bk R/ NAS— , o i s &2
PIATEE 2 A 22 ORI BE AR, AR it I 5 43 04 1 3401 133
1049 kg/hm®, HTARBH LT IR EA—, 3%
Y 2 R8BS b X, 4 247 i S 3 7 A 3 AR £ 1 B R
M TAEY)

AETT i AT F A PRI R A e D331, BRE T3 28 Py i A
ol 465 ke/hm®, 148 H 2 3R e — 75 4 it A0 &S 34
426 kg/hm* ,—4EAYHfEAE FE A% 1 000 kg/hm® LA [,

F1 2020—2021 FFEMRER A LEEREE

Table 1 Investigation on chemical fertilizer application of farmers in Dianchi Lake Basin from 2020 to 2021

ZUIE Nitrogen fertilizer

WENE Phosphate fertilizer HIAE Potash fertilizer

PAEEREARL input//kg/hm? input /kg/hm? input //kg/hm* AL
N Number Total
TEYIFpZE of surve o o — v fertilizer
Crop type ey p I bR T bR tlize
Samples  Average Standard CV Average Standard CV Average Standard CV  dPPHCA lf n
a value  deviation value  deviation value  deviation kg/hm
T2k Core 696 317 221 0.7 84 87 1.0 39 65 1.7 440
JKFE Rice 11 72 54 0.8 62 48 0.8 0 0 134
/NF Wheat 46 107 30 0.3 81 14 0.2 8 30 4.0 195
5.2 Pulse crops 17 57 47 0.8 71 32 0.4 54 15 0.3 182
& HH Tobacco 52 111 63 0.6 180 116 0.6 258 150 0.6 549
ik 3% . H # Chinese cabbage and 231 275 163 0.6 129 126 1.0 138 116 0.8 542
Vegetable  cabbage
crop HAhM-3Z Other leafy vegetables 34 302 183 0.6 222 146 0.7 260 161 0.6 783
3225 Flower vegetables 60 300 114 0.4 185 107 0.6 138 140 1.0 623
JI\Z& Cucurbit crop 26 305 281 0.9 162 165 1.0 116 128 1.1 583
77 2% & Snow pea 9 347 134 0.4 315 56 0.2 471 188 0.4 1133
JE3% Chinese chives 29 726 417 0.6 404 278 0.7 210 117 0.6 1340
A 3% 7 3% Scallion, garlic and 49 329 132 0.4 201 129 0.6 230 146 0.6 759
coriander
HHFF Strawberry 59 305 251 0.8 470 326 0.7 275 173 0.6 1 049
I Y4k A 2= (— ) Cut rose ( one 230 107 89 0.8 164 66 0.4 155 65 0.4 426
Flower crop)
W T3 EE 4 47 Carnation and dian- 15 120 39 0.3 165 60 0.4 180 69 0.4 465
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Table 2 Results of partial replacement of chemical fertilizer with organic fertilizer
HEAF N 1 P i APER AR LR .
Recommended fertilizer Fertilizing amount on e = FE"EI
amount and yield/kg/hm’ replace model //kg/hm’ - s ?
o B BE BHE et S
MR e xm i WL Yield ey
Crop o~ . o PG HHUE = Fertilizer  increase
Test = Soil - Faming g g ogpgp SRV o i Remark
type location type systems : ’ Total Fek Increase Pt reducing under
v e N1t1io'gen Phosp}]ate PO.ta.Sh fertilizer ~ Yeild the amount Fertilizer rate fertilizer
fertilizer fertilizer fertilizer L . amount reducin:
application of organic ducing
fertilizer mode
BHETK BOEX K4t B E kK, 378 108 90 576 20130 7500 458~ 31%~ 1.9%~ FEERERR
Fresh corn P& £S5 558 21.0%  4.8% B
K A 408 EEMb A E, 34 30 42 42 9 675 3000 387 A 7.50% FFERERAR
Com BIET 36t K RefE I8k 10% il
A Ay BB T, 354 30 2 426 9 675 3000 387 AW -3.90% FRESAN
VAR SR = GO S QR (2 ek 20% T .
i B I KNSR, 153 153 153 459 62 685 12 000 412.5 10% -6.76% ;T 2ERAN
Pakchoi 3k e AR BT, MR
sk, Fih
Pl
W RIBHE KRB 3, 180 123 237 540 49 170 15 000 324 0% 11.60% ;=255
HIR AR 5
T A N 180 123 237 540 49 170 22 500 270 50% 19.60% 5=t 22 %
T A =
T RRE KRR 3, 213 87 184.5 484.5 52785 15 000 291 40% 8.30% TS
HI AR e
BT ORPEH KWIEESE,  160.5 105 238.5 505.5 58575 15 000 303 40%  11.80% KHam
IR AR TRk
RN O v e
S W R KMER R, 351 147 5415 1046 20805 15000~ 52~ 0%~ 12.6%~ ik %S
Parsley I A 30 000 627 50%  18.8% 3
faf 205 W Ret @M, T 29 29 29 886 11910 15000 532 40%  5.30% FrEESAR
Snow pea IR AR BE
oiAsE SN Xy BHiEEsE. 1515 105 120 378 63345 3000 339 0%  0.50% %R
Poto Wbk et RS R W1
fE
FA| a3 M. 1515 105 120 378 63 345 3 000 264~ 20%~ -1.8%~ FEEERA
Bk %L %%% i@ 303 30%  8.2% B
(8
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Table 3 Experiment results on application of bio-organic fertilizer and microbial fertilizer
WAL i S it TR WAL
Recommended fertilizer amount WG AR & R
e " and yield /kg/hm’ ~n Ferilizing JE PRHGIE
N s ij’ﬁ HEER R yield//ke/ Measures amoumb g 3 Yield -
VEWIRSS  Hiss Bl Farmi to reduce ¥ ot . B
i A arming N . . under Fertilizer increase
Crop type  Test Soil c - SR AL chemical fertili duci p) Remark
location  type systems (L ol BRI Total it fertilizer ertilizer  reducing ~ under
Nitrogen Phosphate Potash o . reducing rate fertilizer
e . L fertilizer ~ Yeild amount .
fertilizer fertilizer fertilizer licati mode reducing
application K g/hmz mode
[EPS PEIIX R gR MiEg 2% 51 126 471 61 560 EYIAHLL 424 10%  -6% FrREEFARE
Chinese Rt K4k
cabbage o4y KM EE 165 75 150 300 75285 WUEMINER  273~351  10%-~ 1.1%~ FERERARE
ERHE FEE 3 EME 30%  5.53%
BT At KM EE 208 120 112 40 70695 HEWIAPLAE 352~396  10%~ 7.21%~ ESHREE
JEIR 3, AT Ik AE e 20% 17.97%
et
B ¥t KW 208 120 112 440 70 695 A=A HUIE 352~396 10%~  9.7%~ ZESEE
eIk 5, EAE 20% 29%
B3¢ Pak- HT 2 KM 180 180 180 540 63 345 Ak 432~486 10% ~ 3.8% jruER AR
choi Iiﬁi el SEME 20%
B L KW 154 154 154 462 68 280 WA LR 278~370  20%~  0.6%~ SN R, B
Ilﬁﬁ Y 3 ELE 40% 7.2% e LRI
W B OKMIEE 180 180 180 540 65910 AEMIAHUIE  324~432  20%~ 0.9%~ KR KT
HIR PWH 32 #EE 40% 4.6% _ BREEW RN
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Recommended fertilizer amount S TR R
N e and yield /kg/hm’ " Fertilizing Wil j*HHiR
g I A Measures amount s Yield
TEYIFPZE M Eyinl e to reduce eBe o ie P
.~ . Farming S —— . under Fertilizer increase
Crop type  Test Soil - N i A chemical o . Remark
. systems &AL i L - e fertilizer ~ reducing  under
location  type ; Total H fertilizer . -
Nitrogen Phosphate Potash fentili : reducing rate  fertilizer
. e e ertilizer ~ Yeild amount .
fertilizer fertilizer fertilizer L mode reducing
application e/ b’ mode
i3 BT R OKME 345 297 345 987 95325 U EMIRF 494 50%  PHRPBE bk ZE A Rk
Celery  FFbk TeHl S 1A SRS WA
6. 7%F1
9.9%
3 E X H O Ok E 374 102 206 682 64290 HELEYHE 44~614  10%~ -0.9%~ FEEFALE
Romaine  {f8  RH 35%(E it ) 20%  -0.7%
lettice gl w3 KM 60 62 60 182 39600 AEHPAHUL 164 0% 2.1%~ bRy 2Lk
RNT R EME 13.35% AR SApRERN
Ll PH KB 2 7 72 216 47895 HaWMAEY 195 10%  JEPEFIK b, 25 500, m
N 3, AR TRl 50 AR T BREAR SRRk Y
g 6.9%~
13.6 %
= wEE R EE 120 75 120 315 39810 EAMEY 29 BB -2.7% FFRESADFE
B 3, AR [l I 10%
il WRPE KM EE 120 5 120 315 9810 EAEMAEY 276 AW -14.7% FrEESWNDE
5k 3, EME [kl I 20%
{lHiEd U EUH KRB 330 135 75 540 52635 UEMIEN  447~494  E B -2.8% PPRESARE
Lettuce ok X, e 10% ~20% #11 0. 7%
YEAZE &7 FRE KM 36 76 105 217 280305 AEIAHUE  153~174  20%~  5.7%~ A B ZLAE B4y
Cut rose EE I, EVE 30% 7.1% R4 & 6. 9% ~
11. 0%
F4 EAFEERIEIEXIEER
Table 4 Experiment results of fertilizer reduction with new fertilizer
A AL 2 B TRALAR WL
WG Recommended fertilizer amount TNt T
) . 2 i it L. =
Mewures U EHE g and yield/Jkg/ S
TEYIFPZE 1o reduce Hbi E S| Farmi - d F m.l.x T i
Crop type chemical Test Soil artng " REAR A e erttlizer ncrease Remark
(I . X systems Ae o ApfE o fertilizer  reducing  under
fertilizer ~ location type : N Total FE . .
Nitrogen Phosphate Potash I : reducing rate  fertilizer
amount fertili o I, fertilizer ~ Yeild .
ertilizer fertilizer fertilizer L mode reducing
application L g/hmz mode
WA KR EUIE TRl bl 240 106 208 554 49710 444~500 10%~20%-0.56%~ FriERANRE
Lettuce  JIIME BER 3, AR -0.2%
R KRR HINX gt bt 294 51 126 471 61560  117~354 25%~75% 17%~ j EERRH
Chinese 7K BEfiti 114548 3, AR 21%
cabbage BAFA
T BE R PEILX a4+ 134 51 51 236 53 445 195 A 30% 13.40% FrEESDE
PRIER  HISEE 3, AR
BERS
R MM T IXOEI SRR KM 154 154 154 462 55 260 279 40%  16.90% R M ZEH
Leaf JEEERRAE AN UeH 3R EME Rk ] g
mustard  pHEEGE W TONIE Sk iR 14 154 154 462 55260 279~372 20%~40% 13.9%~ i BT 25
YORNCEE =R U SR EE 16.8% bk g
S OMHgHE ETIOE SR Kb 154 154 154 462 68 280 372 20% L3% 775 bk 2.
Pakchoi  BEIE ML, el 3k, EE R R ] S A
M TR R K 154 154 154 462 62 685 372 10%~20% -8.3% ~ yrigZE AN
R Ik P 3 AEST, -2.9%
AR
WS WX LR Kl 180 180 180 540 65 910 450 17% 2.1% MR VERTE N
R WA JeH 3K EME PREE W] 3
IINEERS
B EMgEE PENTHE L ERiEE 3% 30 42 426 9660  341~383 10%~20% —4%~ FrEEFALHE
Corn R T EYR FKEAE -1.3%

Horpr eSS S TS R I I E SRR AL SR n , DA v it R AR 44 K T Xof - e
APORRERHET  BIEAICR 115 20% ~40% bk M ARREE A AREBUR RS RORE Ik 40% AT RHAE BRI 5 1 R
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