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Effects of different fertilization levels on agronomic traits, yield and eco-

nomic benefit of Yushu turnip

WU Yanxun"**, GA Sang’, ZHAO Mengliang™’, WANG Xinmiao"*’, REN Yanjing"**

(1. Academy of Agriculture and Forestry Sciences, Qinghai University, Xining 810016, Qinghai, China; 2. Laboratory for Research and
Utilization of Germplasm Resources in Qinghai Tibet Plateau, Xining 810016, Qinghai, China; 3. College of Agriculture and Animal
Husbandry, Qinghai University, Xining 810016, Qinghai, China,; 4. Comprehensive Agriculture and Animal Husbandry Service Center of
Yushu Tibetan Autonomous Prefecture, Yushu 815000, Qinghai, China; 5. State Key Laboratory of Plateau Ecology and Agriculture/Qin-
ghai University, Xining 810016, Qinghai, China)

Abstract: In order to further promote the yield of turnip and improve the economic benefits of planting turnip, the local
variety of Yushu turnip inYushu Tibetan Autonomous Prefecture was used as plant materials, and the effects of N, P and K
fertilizers of different proportions on root length, root thickness and fresh mass of Yushu turnip were studied with no fertil-
ization (CK)Das the control. The membership function was used to comprehensively evaluate the agronomic traits, and the
economic benefits from each fertilization treatment were compared. The results showed that the root length was longest
under NP10 treatment with length of 5.53 cm. The best effect of promoting root transverse diameter and fresh mass was
under N20 treatment, which were 9.43 cm and 299.33 g, respectively. The root shape index reached 0.69 under NP10 treat-
ment and the root shape was nearly circular with good commodity. The comprehensive evaluation results showed that the
membership function value of 20.00 kg urea applied every 667 m’ was the highest, reaching 0.84, and the economic bene-
fit was 1 006.39 Yuan. In summary, the application of 20 kg urea every 667 m’can promote the yield and economic bene-
fits of Yushu turnip, and the research results provides a reasonable fertilization scheme for subsequent high-yield cultiva-
tion of Yushu turnip.
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Table 1 Basic conditions of soil in the experimental site

wCHHLED w(E %D w4 w(A D w(B D wCE R WO R
Eiztay H Organic matter Total nitrogen Total phosphorus  Total kailum  Available Available A aile:ble Kailum
\% u
Index P content/ content/ content/ content/ nitrogen content/ phosphorus tent/( )
content/(mg-
(g-kgh (g-kg" (g-kgh (g-kg" (mg-kg" content/(mg-kg") ge
14 Value 835 32.17 1.79 2.46 22.52 104.00 31.40 290.00

1.2 ##

K S B O% E A M B AR 7 R
P FERRAR AT RIS, b7 BB H VA 2E
SRR 7 AT B A % AP i S
£ 3500 m DA_F [ s s X )7 Ao, 2 2t E
BT PR AEY .

B AR R LG R 2R (N & E=46%) , 1 0 fg 45
[P.Os & & (w, J5 [7)=18%], B 2 1 (K,0 & &=
50%) , #] & (IR — % , N-P,Os-K.O: 18-46-0, /&
F% 4> & B =64%) , = 6 E A& L (N-P,0s- K,0:
16-16-16, j 3% 4 & 5 =48%) , %I W H 24 b A %
1%,
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1.3 Rt

FRHE AT, A KT B BTG L A7 TR O I
FHESAE, B AR PR R v B VR A HLAE , 1% A HLAE pH A
7.09, &E BN 1.387%, WS EN 0.764% , 24
TEN 1.233%, ANUR G &N 31.77%, B 667 m’ i
FABHLAE 830 kg it B o K A AL AE Gl ik 350 50 4
N b, SR FH R 1) D7 2O B SRR BT T 2022
£6 H 12 HiEA TR b, 5 667 m* #Fh &N
0.10 kg, BT M 22 6 N TAHBIEE , B 4
N 30% , TR PR o AR K BT AT B R R, )
X T 45 130 FRIEAR .

WIS IL 15 ANk, A8 3 RER , B4
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270.0 g. (5) % & 3 4 N-P-K & & EFEE (NPK10.
NPK15.NPK20) , 4 5l A 667 m* iE it =t & & L
10.15.20 kg, #r & /N X G = o E A E 135.0.
202.5.270.0 g-
1.4 $&5FRNE

5 T SO ot 28 B R, RS/ X B
BLEEL 5 MR — SN AN, K BRI SR K
R, SR FH R AR 5 /o &
1.5 ERTRIRFZIER S

I B SERAR K SR E (AR
O THE AR T 1 20, AR 8 BB B Bk, i B AR T 42
T ETY , AR TR EEE )N, SR B0 e [
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iR S LR G R bR B AU S, WA X(u) EoR .
1.7 HIEZIT SR

K H Excel 2017 #4720 95 # 38 IF0F 5 s R A
Origin 2018 /£ & ; 5K i SPSS 18.0 X} # itk 17 % 7

BEPE T
2 R 50T

2.1 AEHEARLIEY ERTRIBKAIF M

A G £ (B DB, AN [A] 9 Ak A28 AR
P B AR R I K, CK AR K 3.73 em, B K8
FTNPK20 A4k 3 4k, o Ath b 3 SRR K I & T
CK. 7E NP10 43 FHR K&K, N 5.53 cm, B3 &
T CK; £ NPK20 b3 N s f , XK 3.63 cm,
HE CK LR#EZER.

e R R ARG, 5 CK AL, /B Tl N
JEALEE N AR K IR K, HARK S N R iEH
BRI, 7€ N10.N15 1 N20 AbF b, R K
43N 4.23.4.37.4.60 cm, #HEL T CK 43 1) . 3% 18
KT 13.40%-17.15%F1 23.32% (K 1-A). 5 CK #
be, fEiE i P AR AL 3R MR K R I K, 78 PS.
P10 F1 P15 A3 T, iR K 5300 9 4.77.4.83.4.23 cm,
b CK 43531 4 35 19 1K 27.88%29.49%F1 13.40% , Hi}
KBEFE P E i FH & 005 0 = 30 R S 38 K PR
B (- 1-B). 5 CK ML, fEiBE K b3
TR K R BRI FE B IR AR R A, oA B
AEAMHIAR R K, HP/E Ka F1 K6 AR, i K4
WA 4.53.4.13 cm, tb CK 43 5] B 3 18 K 21.44% .
10.72%; T K8 ALFE N MR K A4 3.70 em, bt CK FF
1% 0.8%(E 1-C).

ER G T, RKMRILE B HEA .
5 CK ML, 7EiB e NP JEALEE T, iR KRB A e it
A EBEAE NP AR 2 P38 0 AR 2 T P B
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5.17.4.53 cm, t CK 73 ) B & G K 48.25%.38.60%
A1 21.44%(E 1-D) . {EIE i NPK R, 1B i
NPK10.NPK15 F1 NPK20 4t FE IR K43 51 A 4.00.
4.70.3.63 cm, #H L T CK 2 Jill 3 K 7.24%26.00%
F1-2.68% , 1R Kt % NPK IE jiti FH & (9 389 I 28 90
IRV B2 AR R AR AR A, o IR FE AR AR SR, vl g
SEH T EIRER KR TR R (B 1-ED.

CRE T R, 43 B T PR 2R O R R A
MR — e iR K B B R ER &
667 m*iE i 10 kg BER — 4 %F SR SERAR KA HE XL
RBclf.

2.2 AEHEABALEE T F KT R IR AB AT 220

MG B R, 5 CK AR LE, AR 1 AR R K
T8 IR oA AR 35 2 A B35 R 2 R . 7E N20
FTNP20 b HE T ARFH S, FLAE 3208 9.43 em, 7E CK
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Fig. 1 Effect of different fertilization treatments on the root length of Yushu turnip
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YIEA EE R, 5 667 m* 1B 20 kg JR &
By 20 kg W B0 A SEAR AR 2 S8R B 0F
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Fig. 2 Effects of different fertilizer application and application amount on the root diameter of Yushu turnip
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2.4 AEIMEABGIEST ERTRIRFIEHA N

HRIE 6 B0 W R AR B AZ 2 L, 2 PR AR TE 1Y
HESRRZ — o gt HR R, A F B REE &
1B IR FE AR 45 802 UK (3R 2D, £ NP10 &b
FRAR 4B Hudk K, N 0.69, 7E NPK20 AbFE R, 4]
TEABEUR /N, 4 0450 7E 5 DR R RS b, M %
FRHIIIET CK MR BB R s fTEE A AEALEE T ,NP10
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Fig. 3 Effect of different fertilizer application and application amount on fresh weight of Yushu turnip

F2 BREAFRERKE RSN EHMTRIRAIEHA 0

Table 2 Effects of different fertilizer application and application amount on the root shape index of Yushu turnip

g i e A% e
e LS =R e OB a5 e OB e OB a5 e [SSIZ R
Root shape Root shape Root shape Root shape Root shape
Treatment Treatment Treatment . Treatment | Treatment .
index index index index index
CK 0.57
N10 0.47 P5 0.53 K4 0.51 NP10 0.69 NPK10 0.50
N15 0.48 P10 0.55 K6 0.54 NPI15 0.64 NPK15 0.54
N20 0.49 P15 0.50 K8 0.51 NP20 0.48 NPK20 0.45

25 AEMEELEN EMTREENRBERENTE  =REREUER 0.02, BA R E LA A TR
# P R R B KT CK, P BIME N 0.53, KT

TR A [F b A AL B R R SEAR R R BME RIS 10 A, 43 508 N20.N15.NP20. PS5,
PR g R BUE , 45 R WiER 3 B, CK M EMSEMR™  P10.N10.NP10.NP15.K4 Al NPK15, B #HIX 10 4>

%*3 AEERLENEMTIREERNRE RS0

Table 3 Membership function analysis of the yield of Yushu turnip under different fertilization treatments

o 7 K 7 K I I

e iE@ﬁ@ phgE ﬁﬁuﬁ@ e ﬁ%uﬁ@ e iﬁuﬁ@ g iE@ﬁ@
Membership Membership Membership Membership Membership

Treatment X Treatment . Treatment . Treatment . Treatment .
function value function value function value function value function value

CK 0.02

NI10 0.60 P5 0.67 K4 0.59 NP10 0.60 NPK10 0.32

N15 0.70 P10 0.65 K6 0.30 NP15 0.59 NPKI15 0.56

N20 0.84 P15 0.44 K8 0.12 NP20 0.68 NPK20 0.24
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AEFER B TEAR I 45 A e B IRAT , AT LAE A 2R
o B TEAR P R 8 AR AL
2.6 AREIHEARAIER ERTIREZFHED

S P I SEBRTE L (R 4, B 667 m’ Hill
& J5 i H 8000~10 000 ¥k, & 667 m® 7 & 4% 8000
PRIEAR B PR 7= 2 3 I 1Y 50% 1t B, AR AN A% 4%
B2 1 ERE I T 3 AN TR B SR 3R 2700 Jeet!, i

I 45 3000 G+ t', B B2 B 6000 Jo et i IR — #%
4100 Jeet', EAHE 3300 JC-t', 57 8 Jy A IZ R 2
H I B AN K% 200 Jeod ', & 667 m* 38 JE 75 5750 11
0.25 AN, I & it 54 50 o, 4% 18 24 3 e R i Ay
1.5 JC kg T15, 5 i fIE A T 24 B S B AE 7] 40 0 25
oA N20 4b B R B A 667 m? B i IR F 20 kg UK
a5 e > BF 667 m* 2EW a0 1 006.39 TT.

x4 EBlRAFESRERSENEMTR-HREEGHE
Table 4 Estimates of output and income of Yushu turnip by applying different fertilizers and applying amounts

Treatment Topdressing . Estimated yield/ increase/ Fertilizer cost/  Labor cost/ Inerease/ » Net increase/ B
amount/(kg- 667 m*) (kg-667 m®) (kg-667 m®) (Yoan-667 m®  (Yuan-667 m?) (Yuan-667 m*) (Yuan-667 m*)

CK 0 914.13

N10 10 1387.73 473.60 27.0 50 710.40 633.40

NI15 15 1506.79 592.66 40.5 50 888.99 798.49

N20 20 1 654.39 740.26 54.0 50 1110.39 1 006.39

P35 5 134226 428.13 15.0 50 642.20 577.20

P10 10 1295.06 380.93 30.0 50 571.40 491.40

P15 15 1171.60 257.47 45.0 50 386.21 291.21

K4 4 127533 361.20 24.0 50 541.80 467.80

K6 6 1100.93 186.80 36.0 50 280.20 194.20

K8 8 984.93 70.80 48.0 50 106.20 8.20

NP10 10 1 149.60 235.47 41.0 50 353.21 262.21

NP15 15 1252.13 338.00 61.5 50 507.00 395.50

NP20 20 1326.80 412.67 82.0 50 619.01 487.01

NPK10 10 1102.53 188.40 33.0 50 282.60 199.60

NPK15 15 1183.86 269.73 495 50 404.60 305.10

NPK20 20 1080.93 166.80 66.0 50 250.20 134.20

3 e

AR, A 3E B ACRHC LE R 2 A 1 A=
KRE &M VEY) = 8 R i OB R =™ R
ST WA 1) B B A S 4 B A ROSOK 4 TR 4
[#] 52 A ) Th e, 38 Ik AR AR 1 AR A i 338 Y 5 24
AR R P fd 1 8 PR AR ) 6 R AR o
(1) B ZEHLE" . 2B A TR B BSCR A AT AR K
PR - 5 5 2 5 L 45 SRR A, B 667 m’ T AR —
B 10 kg Ja EMERRK &K, 18 5.53 cm, W 3#E &
T CK, R IE AR R A N e AR $2 4 5 2[R 7K 40 Al
FEN SR, 5O RS R B R R
AR A W5 A3 RS 1 — A B BLHR A , B 30 s AR 30
XTSRRI A Be TR PLEIER BRI B I TS
BEW, 5 CK ML, B 667 m*iBJifi 20 kg bR &K 5L
20 kg B FE — B0 B e AR O et 5

IR LA AR

TE 5N R e FH R SR AT T ) A B i
2 U ARk i FH 2R IE BE 2 B AR RN A FH 2R, 2
HINFRE A, 45 KRB, B 667 m* B Jifi 20 kg JR &
X R ST AR AR o B kR B A, SR e A
(RIBI 98 285 SAHALL , R 5 B B i T 45 SR A — 2 4
AT B A2 B BE PR AN [R] 7= AR 1 25 R IR 18 AR R AR
G

SR oR U R & TR AR 1 255 VR O 7 K
DR T JE 35 MO SR PP Y. AR R
W, SR R AL A VRN S5 SRR I, 5 A B SR R BR
A AR = T CK, KT 35 bR 251 3248 07 it S Ak 3
435129 N20.N15.NP20.P5.P10.N10.NP10.NP15.
K4 1 NPK15, B 7E LA F B AL , A SERR 1
REMERERRILT -

2R BRI, 285 K FH A [R) 1 50 0ot B A T Tt R vt
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X ISR 5T

o L ST =3

37 %

X EMTEMR AR KT R LA TR R, W

E 85 BRI, ANHE AR (CKO 1 B R 77 & i 1%, 1Y

N 914.13 kg- 667 m*, AL & 8iA 2 ARERAT

FHB 7= AR R 22 56 R . N20 A PR (BF 667 m?

BT R 3 20 k) R AE, 5 CK R HoAth i A A 24

FHEG, (R T EMERMAERK, FEASRE T E

50 R AR A B B ot &, 4% BB SE AR 48 — WSO A A Al

FN20 AR B SEAR 7= 8 X AT A A

AR EIE 1654.39 kg 667 m*?, B 667 m® E CK

I 1 006.39 TG

S 3k

[1]  SREEHRE, UPEIE, Tk, 25 AN ] o I 35 78 97 e o M BR 2
BT[] B FR AR, 2016,38(6) :610-612.

[2]  XIFHEN, FR¥%, il , 55 . = AT SRR P T M AR 22 S 1
L[] B AR K 22441, 2011,23(4) : 25-30.

[3] VST, JEE ZRID N, S AR S X R TR S SRy
AT LB [T] . & TR, 2018,39(5):307-312.

[4]  skplal. GR35 LE TS [I]. h B2, 2012(9) :43.

[5]  AEREw . 25 6 [RIR B JE 75 (] B85, 2021(9) : 76-78..

[6]  xlBfeld , ZEk G, XIS, 25 . DO IETE 97 I 5 R e v
AT 52 Pk 0 2 W SEBR B AT (0] & Dk R, 2012,33(9) ¢
412-416.

[7]  XUEIR, Bk, TR, 25 . A [t AR A B0 7 1L /N S e
YRS SRR [J] . P R RO 24, 2010,23(6) : 1955-1958.

[8]  Z/NEN, 5K A FE AL AP X oo 8 5 1 W™ &1 i
M [J]. KATER3E,2015(20) : 80-81.

-+ 166 -

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

BRI, 25470, Wk R A, 25 . AN [ it A Ak 25 %o I g 2 B 3= 2
AREGFEM[I]. RO K254, 2016,43(3) :441-446.

B2 HE . IO AS [ S XA AR Z IR 77 i R A BR AaR Y
M) AR AR, 2021,52(3) :37-41.

THEMG M 2R 5L, A AN [ i AR =k ol e e R E R
FIR 2R m ] AR 515 8 ,2022(10) : 14-17.

BUIE AN R RERHAC 7 45 R T 8 S 7= e S 8 5 283 IR RG]
LR B, 2022,28(2) :53-54.

DT e, S [ TS IR, &6 S ) ARt 0 B 8% 2 7 A
J5 DA R A SRR (R s [0 T A Al R, 2021, 25(2)
72-76.

AR, TS SARS . AR B iE L B AR K R[] A
s 3% 5 Rk, 2008, 14(1) : 178-183.

Wt WHETSh, T EIAE, S5 BEER e 7 R S K R el
HRRTEARIFEM]. K G RF,2015,34(2):243-248.

SRR MR B AR, S8 D R ERRZEVEIR S R R
ARG @Az 2 3] A5 1@ 25,2013 (1) :37-39.

HIE, TRKIE MBS, S R I E 7 FRAR R AR F AR S
PRI PG LA 4R, 2018 ,38(5) :947-956.
KRR, R e R R, 25 AR AR AL EE B I IR
PR 2B K s (1] 74 R Ak 24, 2014, 27(5) :2000-2005
AREEBE, SKH, R 7T 5 AN IR AR 7K P il 2 PR 7 A A
A= SR ] . P Ap R4, 2010,19(5) : 122-126.
B, BT R, PMIETE, 2 19 0 TEH B SRR ML R SR I
TG ZREVE BT[] 35 K545, 2020,38(5) : 18-27.

B Wr, ZE0R0E , X R, &5 S R S 3 R 0T 9 IR IR 40 AT
KMEFEVHN ] 5 R Tk,2021,47(19):277-287.



