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Abstract; In order to explore the impact of different fertilization combinations on the yield of Tartary
Buckwheat in alpine and dry farming areas and realize the optimal fertilization method and fertilization
combination under the goal of optimal yield of Tartary Buckwheat, on the one hand, the yield of Tarta-
ry Buckwheat is improved, on the other hand, the application of fertilizer is reduced, so as to reduce
the non-point source pollution of farmland. In this study, combined with the planting and fertility cha-
racteristics of Tartary Buckwheat in the Lhasa River Valley, the "3414" fertilizer effect experiment was
made to establish the fertilizer effect equation and explore the best fertilization mode and the optimal
fertilizer ratio of Tartary Buckwheat. The results showed that there were significant differences in the

yield performance of Tartary Buckwheat by different fertilization modes. Among them, the yield per-
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formance of Tartary Buckwheat was the highest under N,P,K, ( nitrogen content 34.5 kg/hm*, phos-

phorus content 36.0 kg/hm’, potassium content 30.0 kg/hm”). The analysis of fertilizer interaction

effect showed that the interaction effect of N and P was the highest, and the order of soil nutrient limi-

ting yield was N>P>K. Through the analysis of the unitary quadratic fertilizer effect model, the optimal

fertilization rates of Tartary Buckwheat were recommended, including urea application rate of 44.50

kg/hm’, calcium superphosphate application rate of 256.17 kg/hm” and potassium sulfate application

rate of 40.82 kg/hm”.
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B SO m R B H R DR A& 2 it A
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SN RR , B R 55 4 1 e AR B AR X, o M X
FEAZ T I 7 R AR R 2 AR T 25 R R - A
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1.1 #HREXHER

RIS E VUL F A DX 9T 58T U B0 i (91°27317
E,91°2'31"N) 47 , otk 3 650 m 45734 H BRI 45
3000 h, AR 7.5 °C, TCFEW 100~ 120 d, 4EF
FRE K it 200~ 510 mm , Jg 3R ) g i gl o T 5
T WA A5 S PR AR Z L8 10 S S
i, HAEAHE PR ILZR 1, 3R w Ry BT i 1L,
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Tab.1 Basic physical and chemical properties of
soil plough layer

-3 w/(g - kg™!)
B gk AR A8 R R O HRUR
WPEE 13.110 1.180 0.650 17.410 0.009 0.055 0.087 8.35

1.2 i BB AN S Ff

BEEA PYFE S5 5 IR i BRI (&
P,0, 12%) JRZ (& N 46.4%) iR # (& K,0
50%) ;AFRZGF ;T 60 ke/hm’( HIEALIR A )G
i) -
1.3 RWeAESET

RER 34147 L mH B, ik 2 R, @
R G el sr i R g SR A B 3 A
K 4 DAKF 14 Db 4 ADIKOF =R 0 KPR
WAL , 2 7K 2 L H RIS &, 1 7K 2 0K
SE%0.5,3 /KR 2 KE%1.5.

pH fH
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HE/NXATEK 6.0 m, 58 3.5 m, [H 2N
21.00 m* f7H# 0.3 m, f78 11 475 Fr & 4% Fh it ol 33
kg/hm? 32 B AR}l ACL L A0 HE R A 1 o 35 it 5 4008
25%AE RN, 25% VEHEHTIE , 50% /EAEAE.
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Tab.2 Test factor level

. -2
KF w/ (kg - hm™*)
N P,05 K,0
0 0 0 0
1 17.25 18 15
2 34.50 36 30
3 51.75 54 45

1.4 HARERIRERN

1) AR XA /N X AT R R AR
SRR G N IRG LI AT E 2 B, B AT
10 ARAE A, HAR S TEAr 0, 4 45 R SRR 1
FEBISITRA G248  IUPE B B 200 2 kg, HAE HERA
T, FRiC BB A7

2) AEAR BOFFRLAE fh : BN IS RSN X AR
SR AERRFE S 1SR A S0k = [R5, 1 5 A
SRAE A5, A SR R VR 0 o B SR SRR R, XL
TRE i, SRR PR, A A R L U AN X iR
BS AR BASRE SIS MERE, BN X
BRI 25 BRAERE , 763722 5T A A ke AR ke
JITgES

3) WCHRIUIEURE : A/ IX R 3 m® iR AR
(14 S B 7 o

4) B R AT Excel 2007 145 #E1T Ak 31 K
YEEL, SR AT SPSS 21.0 #:47 75 25 5341 , R F LSD 4 i
17255 B E R L.
1.5 HEEE

TG /INX ) H ()45 B350k 5 R KA Y
(45 TS B .5 15 H EA T RE R RTVE K | - b IR
55 A 19 HEEFl RN T &6 5 X, & F G
BAEF AHE3 k.6 A B iR AE K 1K,
JERAT R RIETCE W T 6 R —7 H E
FIBRE 1R, T A R A BREFIRE K 1Kk,

2 HRESH

2.1 AREEARLEXEFRE R

P 1 O AN R AR B T A AR A A 4 2R 18T o
h R n IR, i oy SR, d R O
BRABLE, m N BRI, g O TRLTCRE. ¢ T AL,

AN it B 50 T A ] i 5 A P 6 B PR R o AN (). A
FEHERIRE R TS (N, P K,) Ab BRI AR &, Sl 174.60
em, HAth 5 RIGEH 13.20~171.00 ecm; FZ/0K %K
T14(N,P K, ) Ab 3 F I 5 &5, Ky 3.27 4>, Hofth i R
PRECR 0.20~2.53 4> F 258K T14(N,P K, ) 4b
PR ES O 22.33 4, Hofth 5 &R 419.47~21.93 4~ 2%
HLT14 (N,P K, ) 4b ¥ fe 5, 24 8.06 g, Hofth i R A
6.07 ~8.00. A [F] Lb 341 AH [ 57 22 15 W i ik 22 5 Mtk
W% AN [m). Bk ORL £ TS (NP K, ) b B0 i,
608.93% , Hifth 5y 2 A 316.20 ~ 567.93 ; Bk s i Hit
TS( NzPle) ﬁfﬂ%%, yf’ 14.05 g, /ﬂ\:’ﬁﬁﬁﬁl%@jﬂ
7.12~11.23 g; FRiFi & TI3(N,P,K,) b B, R
23.80 g, Hifth /il & 18.21~23.72 g.
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Fig.1  Analysis results of main agronomic characters
of different treatments

2.2 AEHEEAIEXT & FIFRAL 2R S0
WL E TR (F=3.2, P=0.005<
0.010) FEH , A [A] Jite I Ab F XT38 57 FFRE 7 B 5 ) 22
SRR G F R SR 2 LA R R R AR
1140 A B B T, T G SRR At D 388 7= RO R
WS T A it FF RS, A5 it R S 39 i
WERF. K 3 AR AP g R, Kb Y
Jyre i NERH A AR B TIO(N,P,K,) 7= i 36 Bl i
7,00 5 244.29 kg/hm’; HR AR FE T11(N,P,K,)
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P, g 4 869.10 kg/hm? ; Xt HE AL B (N, P K, ) 7= i
A%, A 2 384.53 kg/hm’.

R3I FRVEBEFEHHER

Tab.3 Yield analysis results of different treatments

BEE
Jib ¥/ (kg + hm™2)
a=0.05 a=0.01
T1 2 384.53 c C
T2 2 501.25 c BC
T3 2 642.99 c BC
T4 3 510.09 abc ABC
TS 4 510.59 ab ABC
T6 4135.40 abe ABC
T7 4 127.06 abc ABC
T8 4.760.71 a ABC
T9 4 143.74 abc ABC
T10 5 244.29 a A
T11 4 869.10 a AB
T12 2 626.31 c BC
T13 2 884.78 be ABC
T14 3 868.60 abe ABC

23 MAHFERTIEREA
NERE EAERN A B 45 SR ANk 4 B, Kb e Ry
EEXT HESE 7=, S ARXT P

R4 TEBNMRERMRIEXE

Tab.4  Dependence rate of soil fertility and
relative yield of element deficiency
w/ (kg + hm~2)
AR,  ——————— ¥/(kg - hm™?) e/% ny/ %
N P05 K,0
THEX 0 0 0 2384.53 57.66
FA X (PK) 0 36 30 2501.25 4.9 60.40
THEX(NK) 345 0 30 3 510.09 47.2 84.80
THIX(NP) 345 36 0 4760.71 99.6 115.00
4#X(NPK) 345 36 30 4 135.40 73.4

5% HR(CK) FH H , NP BLAERON e e , S-S54 7=
99.6% ,NPK HAER o #7250 3% 73.4% ; NK HAERL
LI 0h 47.2% s PK W H AR 555 0 4.9% , 1- 3%
IR 53 BRI e B i U K B /MR N, PO K
W55 1,2,4,6,8 fhsiv N P K,y JoAE X, 4b #E
N,P,K, & &= X, &b B N,P,K, Jfy fift & X, &b #
N, P K, A X, ZbF N, P, K, Sy 8 X TEAE IX 7™
1 2 384.53 kg/hm” | it & X 2 501.25 kg/hm’, G
[X 3 510.09 kg/hm” , 4 [X 4 760.71 kg/hm*. gL X
HAX = E57.66% , BAEX 60.40% , B X 84.80%,
BREFIX 115.00% AR 7 5, F R 3EAE J1 % 40 5
AN R/ INT 50.00% 00 A 3 5% 43 ARk, i A
I A EE A 0 . 2 1 14 7 ROR 5 A ™ 5 50.00% ~
75.00% 7R - 385253 Ry ke, it AR N B NERHE — 5 1)
B PR M PR R 75.00% ~ 85.00% 1Y) - 583243 h
Hh 2 5 AH X 7 12 85.00% ~ 95.00% 11 -3 5% 53 5

AT P R T 95.00% + 3557 43 Ak 3= 1 7 37 43 &
St 00 150 A AR 3 8 v i R, B4 RO 1 AR,
PRACHE & e 4 O B Sk A 2K

24 FEFEEMSW

241 =REXFZReH RO AEAR

MR 2R Al AN [ e ] 2 0 77 2 () 52 1), 38 o
] 051 43 B A5 =0 R N RRSON, R TR
Y=2 276.238+76.226X +31.046X, — 118. 883X, —
0.893 1X X, +0.027X, X, +0.699X,X, +0. 184X} -
0.270X;-2.290X7 ,

A Xy, X, X 43R U8 Bl I R A 18 47 2 P
[IJHSE 5 fl U= 11 760 761.49, | 45 5 fl Q =
777 302.893, )X 2%k R*=0.938, #:I0(H F=6.725,
P=0.041<0.050, 3] N, P, K AS[a] & 056 A0 B L
XOF 77 5 A M) LA 98 1127 T S AR 8 TRk i T 328 0
RN B BRI 2 i R AR HE I =t
TR FE Ry A S A IE AL 7.

242 BRFXZhA AR

25 HPRRSIEER, R 0, K 58K
iYL HERK &, o, AL, Y, e
AT DL B A — o0 R BRSO AR B LA

1) ANl KT XF 5722 77 i 52 i)

TEWE I IE R AKE A2 g L, BF A R A
NEHT XV EY) P s i R BiHR 20 2,3,6, 11 Ab 3
N AE it F 5 Xy 7] 5% 22k br 7 o [l 4 RS 2L Oy V=
2 394.947+22.838X,+0.525X> , R* = 0.944. 43 Hri% 5
RIRT LA 7E PLK AR N 78 2 IS 0T, B A&
JIE it FH e 38 00, 522 7 e S 0 3 e L R i AT
RIERER B 2ol s R KA & 21.75 kg/
hm® | 5 K740 2 146.57 kg/hm” ; £ AE i I ££20.65
kg/hm® £ 2 147.21 kg/hm? ; 58 3o 47 5 e £
PRZ: i Ry 44.50 kg/hm”.

2) IRl ite g AKX FRZE 7 5

TEA BB ASAE A BT, BFFEAS [m]
NEHT XV EY) 7™ 5 52 e RO A 2H 4,5,6,7 Ab 3
W E it ] 6 W) 5% 22 FF B > i Bl IH BE R Ry Y =
3 589.217+50.233X,-0.778X; , R* = 0.705. /3 Hi% #
R LUE ), 76 N, KRN 58 2 BB 0T, BE & W
JIE it FH 1G5 22 7 o 5 PR Y 1w 5 BT i) i
AT BE TR MR A T A 20 g A R R
7 32.28 kg/hm’, {5 K77 50 4 408.07 kg/hm’ ; e fE
JiE R 30.74 kg/hm’ | f%f£77 5 4 406.21 kg/hm’ ;38
AT R W RS e AT R 256.17 kg/hm?.
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HEREDUDE T 7741t
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3) IRl AKX IR 7 B

TER ENE R ACE AN ZE WS 0T, BF 58 A [ 8
JE X E 7 i R in RO0; . B s 41 8,9,6,10 b3
KA i FH & () 5% 2 FF kL it [l I BE AL Oy Y =
4 786.140-76.677X+1.918X; , R* = 0.985. 1% 5 &I A]
DVE 76 N, P S AL 78 2 IGO0, Bl & 210 it
PRGN, 3722 77 it S G 8 5 s BRI P ARt 4
SBURCIIIVE i b S5 Ea sl e = X I N R g
1 19.99 kg/hm* | 5 K50 4 020.27 kg/hm’ ; F4F
AR 20.41 kg/hm” | £ fE7 5t 4 020.14 kg/hm” ;38
T B R R B i A iy 40.82 kg/hm”.
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Tab.5 Single factor analysis results

e N oma/ (kg Yoo/ w/(kg- Yy
EA A R?
N HRULR hm=2) (kg-+hm™2) hm™2) (kg-hm2)
Y=2394.947+
22,838 <4 0.525X2 0.944 21.75 2 146.57 20.65  2147.21
. N N
Y=3 589.294+
50.025—0.772X2 0.705 32.28 4 408.07 30.74 4 406.21
. P P
Y=4777.388~
4020.27 20.41  4020.14

77,530, +29.183x3 0985 1999

T FRE R G NTGM 5.2 70/ ke; IERHE WL H 4% 40 N 6.03 JT/kg, 4
P,05 12.5 5i/kg, 4l K,0 8.4 ji/kg
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3.1 EEBSREEHNSINER

HEAHA (8 PR R My 57 7 H ) GBI R 2 —,
it S 2 DRLAN [R] 3t 3 K SF- i A ] 45 21 1 306 25 2R
AT AR A S R S B, B TH 3 X 1 2 %
A L [X TR 22 7 1Y) 52 MR8, ARSI/ UR R i S
AHUAE VBAL  EAE. t i Bt AL i NP LK 25 A
RS H S A A [R] b dsl R S g K, 75 2
R 45 SR A 25 AN A ). A6 £ 1 FH ke ) o A o
J1J8E FARACE, 13 b A 3R o0 & i R B R B
AR P | K F BEORE A EL A RN 25 SR R
F/MEI NP, NPK, NK, PK. 0] DL HY, 857 73
KPR AR 1 S0, S0 BTIE B3 bk 9] it
JIE , A A2 A 9 AN [8] 9 AR B B 37 20 7 oK, A
— 7 11 [ A AT 4R e o 2 7 . 3l o it U ke 1 A
SR A AR 5 it WA ME S I A AR R A K Btk Ak
VIR IR B 2 TR Al 2 0 R AR IR A 2
TN A s I, TT A 3
ZERTHIHL, B8 TR e
32 AER.BRERESH BN

IR FEA [F) FE HE 0 Wl L AN [ it A 8 %o 7%

A P W R ] R, 3 0 T 25 e AT A R R (F =
3.2,P=0.005<0.010) , A [l 4 #il = K- 22 52 B A
Gt ESCR KA R W AT S R SR &
PRSI I TI0 (NP K ) F 38 7 2500 fi i 2%
LA S N S NS U N N7 RE Gl 1 /1
T2(NoP, K, ) 347 R A .25, Ul W Ui 40 A C & it
PR P RORAS , ANt RIE A3 7= ROR A A 2. A
1 X AR 5 22, i P 0 0 IS 1) 39 7 RIOR 2. 3%
LR RO R B/ O N P KL 5 50 77
AT it PR AR , 4 IR , AN M R
HE A5 RAS—E, SR DR AT B AN [R] 37 A 3 —
MBS 22 5 HOp e & N, P K52 m 4 Pt AT

4% @

SR FH 34147 12056 75 75 - B 4 X Jal ey 8 A
WA IR IE AT TS, AT AR T =00
/)| e vy i 7 55 RSt Ve G Ao U

1) i i X et = 4 7 22 50 M, 45 2 AS [l i IE Ak
B S5 FEA L I 22 S R A e AT X

2) RBRFCHERS 572 BAT W8 B R ROR  Ab
HTIO (A, R i R A e R R B,
5 244.29 kg/hm® ; JERL HAE RO 43 47 iR NP H A
RO B3 R o TR I3 BIR A 7= 45k 20 dl s LB v )y
MREMEUN NP K.

3) R0 RN AT 34T, A7 v 77
B ML PR 3R 4t 44.50 kg/hm” 3o # R 5 its
JHH 256.17 kg/hm® 5 2 50 i JT] & 40.82 kg/hm”.
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