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Effects of different potassium application rates on growth, yield and qual-
ity of turnips
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Abstract: The local species leafless turnips was used as experimental material, and the effects of different potassium
application rates (0, 5, 10, 15, 20, 25 kg- 667 m™)on the growth, yield and quality of turnips were investigated by measur-
ing the agronomic traits, yield and quality indicators. The results showed that the application of potassium fertilizer could
effectively promote the root growth, raise the flesh root yield, improve economic efficiency, increase the content of
soluble sugar, free amino acids, protein and glucosinolates in the succulent root, reduce the content of total acidity and
hardness. Compared with control (0 kg - 667 m™) , the single root mass, yield and economic efficiency of turnips with
potassium application rate 15-20 kg - 667 m™were increased by 12.06%-20.99%, 6.31%-7.36% and 4.58%-4.98%, respec-
tively. The root length, root diameter, soluble sugar content and glucosinolates content were the highest in 15 kg- 667 m”
potassium application rate, and the hardness was moderate; the content of free amino acid, protein and the economy benefit
were the highest in 20 kg - 667 m™ potassium application rate. In conclusion, the optimal potassium application rate was
15-20 kg 667 m* for turnips production.
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W 702 W, A% B (0.2%~1% ) V. 8 R 20 5 L Ath /K
WYESE A R ROt A AN RT DU 328 /)N 35 7t 1 Pk
AR IREmEPURRE D IE TR RS ' 0
RS P S E . MK RS R R
B, T 4 2 it FF) A0 I T 4 v R AN ORI R R
WS AR C O E B A IR S R, 7R
THEEX, & &R 90 kg - hm?. 5K 3 AH
SR T AR B 3 BB A e P A R A8 (2 3 B
KRG, s i, 5 i y JAR S T, B
PR AR B . SRR ERIE FUR B A T R
38 04 A P 2R R i, OF HOM AR RN 204 kg -hm,
Wi A 2 S50 FU R B, B AR A A 3 B AR T
AR R B ENGE A F R A
e, S35 N B G T, ERE R O 135~
160 kg-hm?,

B 5 K Sk S Ml (AN W R S i B 0 R 3k S
vt TG P B2 SRBR K B = 5 (EL A1 A 7= A AT A7 R B A
WIHA R A UFI G, 18 SR SL R E TR IR
N A PN A = Gy i A NS S L |
AR BB S . I A KW T4 b 80 A it FH 2 56t
ARAE A 7= B R B PR S (ERT R Sk S 4 I it P £
(R FEARTE A, U T B DT X K Sk S 4 A it
F = AR WARE . % T Uk, ARSI DAL SE N
IR, B FEAS Rt B X RSk SR A K PR E A
it O RS, DL O a2 HE O P R R, O MR R
SRSt A A R SR AR R BB AR

U bR

1.1 #8

AR SL3E VY )1 B 5T A it PR i oK Sk 3
T X 3 3 AR Tl A R AL B A s R A Sk
b FH B BR B [K.O & & (w, J& [F])=52.0%, CI & &<
1.0%, S & E=17.5%], o 1E #5585 2 A7 0 20 3 A R
TR A AR
1.2 R He LR

RIET 2023 458 H & 2024 4 1 AN )IA
BT A X RS B A0 A s AT, b R T #
WREERAE, 2FEANKREZ  FHZ 58
RN, il A KZ R L, M A S &
75.6 mg-kg' G AE A & 31.1 mg- kg, AL A
& 297 mg-kg', AV S = 2.6 g-kg',pH N
58, EC{EN 2.1 mS-cm’. BIEAEYINESR, HHEEAD
JIH s, B AT AR 667 m? it i B FR £ 80 kg JR &K

<176

30 kg.
1.3 Rt

RIE 6 MAEFE: TI(CK) T2 .T3.T4.T5.T6,
XTRLERE 667 m® it R B it FH & 4> il 9 0.5.10. 15,
20.25 kgo KABHLIX AHHES],3 REE, 3L 18 4
INX o NXTHIARN 9.6 m?, TE 3.0 m, K 3.2 m, {THE
PE 0.4 mx0.25 m, ' AH 8 17x12 Pk, & 4 TilEZEHE
JE R R, BT 1.4 m+2BEE 0.2 m, &K HIEF B
J7i5, RS 40 d EHE , B 667 m” iEAH 6700 Hk o
1.4 MERMBEINAE
141 REMIKRGGM 2 1ERCEI, B/ X BEHLE
FEA AR TN B K SL3E 10 Bk, BRI &R Ak B
T AR (i K 56 P ) R A (I J 56 ) Wk i W AR
e, FUERR A= RO S ARR , Y P A0 S R
FARRI R, o EARM b TFEA W T

R I Ll =B AR 5 B/ Bk I o
142 F=ae  EBCRIA, BN X 2 5 R o
PRGN XK Sk S8 1 R AR 7 &, I R
667 m* ;= i,
143 S/ale  EWCR I, 8 A/ X B AL IE $
KLFRFR I A, TEEUHT . UIRIRES
Vo Eie £ R . S EBR XA ES
A g5k SR B AR R BRI e A OK &, R
BB E N e 4EE R C & &, R A B @
R SE ATV R RE S B, R B = L ik e
WIS B, R E D M E B
R A B, R R B R G R E RO S B
SR FH T AH A A B9 W g B B, SR B A AR
D A R
144 25 EFH EURCGRIE, T N T%
M F B O N TR R 667 m® RSk R B R
N HEARX LT

K3k 32 R R RN N/ (T * 667 m™) =K 3k ZZ R
AN-RERLSR H 5

KERSEWN/ (TT+667 m?) =K = B ik 5

HERE 28 B/ (T + 667 m) =13 T R 85 FH B2 < My 4+
PR B A+ R B FH S A%

BAE RSN 1.0 Je kg, i BEER S 1 4%
N 1.2 Jiekg!, IREMHEH 3.0 JG kg, BRERE 4%
3.5 Jikg's
1.5 HEHH

K F WPS Office 12 3 #1 SPSS 22.0 47 %k
PEREER RS TT o0 M K H LSD vt AT 22 ¢ B 35 M oy
W1 R FH 2 IR 5% REGHAT HH AR 34T



X ISR 5T

e ARRIRH 4 AN 5 Bt A0 B o RSk A A 77 A i P 5
R1 FRIEHENKIKRZMERAFME
Table 1 Effects of different potassium application rates on agronomic traits of turnips
b Ktz Pz M R AR
Treatment Transverse diameter/cm Longitudinal diameter/cm Plant height/cm Root length/cm Root thickness/cm
T1(CK) 79.20+£2.41 a 70.33£3.02 a 68.13x1.09 a 13.73+0.52 a 7.47+0.25 b
T2 76.67+2.05 ab 68.53£3.22 a 67.67£0.94 a 14.20+0.59 a 7.77+0.26 ab
T3 75.93£3.58 ab 67.60£1.31 a 67.40x1.70 a 14.27+0.77 a 7.87+0.74 ab
T4 75.4743.45 ab 69.27+3.11 a 67.27+0.90 a 14.40+0.57 a 8.27+0.09 a
T5 72.47£1.09 b 67.47£0.41 a 66.27+0.66 a 14.13£0.25 a 7.73+£0.25 ab
T6 77.93+4.37 ab 70.27+1.68 a 67.47+1.04 a 14.40+0.16 a 7.93+0.09 ab

T R R S H S AN RN TR IR 0.05 KFERRE . T

Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
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#, 5 T1 AR T 0.09%~4.07% , WA B /ME IR
N TI>T6>T4>T2>T3>T5, & 4b B A 2 F 34 A B
o BRI IN, KSR m B FRAR S
A, 5 T1 BRI T 0.68%~2.73% » MK FI /MK
YN TI>T2>T6>T3>TA>TS , £ Ab FH 7] 7 57 A i
o BRI RGN, KRR K R - E- T 1,
5 T1 AN T 2.91%~4.88% , I\ KB /MK KK

T4=T6>T3>T2>T5>T1, % b B [A] 2 7 35 A B 3% .
i T A B G 0, RS SRAR K B - -, 5
T1 MBI T 3.48%~10.71% , I K B /NME R K
T4>T6>T3>T2>T5>T1, X T1 5 T4 AP [A] 2 5 &
=, Hahab e m 2z R A e E. 45,5 T A,
Jit B R AR 3 R Sk SR B R F 3G I AR A AR
L ABLE — @R T B R Sk S RAE  Ae
FPE = o
22 AEMEHENKLFTFENZIT

1R 2 AT, Bt A A, RSk S FRAR i &=
ET-FE-FE-FERE S, DR BIMKIR Y T4>T5>T6>
T2>T3>T1, 73 A B T1 ¥ 0 7 20.99% « 12.06%
7.53%.6.97%.2.38%, 1Y TI 5 T4 kb3 ) 2 5 B 2,
oA AR ) 22 S AN B 25 . G A R G I, RSk S R
PRt ot B 5 - T - B - TH ) A R BIIMER IR

R2 TREEHEEX KKK ERFIT

Table 2 Effects of different potassium application rates on yield of turnips

Ib 3 BRI FAPRH PR R B i

Treatment Single root mass/g Single plant leaf mass/g Root-leaf ratio Yield/(kg-667 m*)
T1(CK) 445.00+17.18 b 227.33+26.51 a 1.96+0.20 ab 2 553.57+32.86 a
T2 476.00+39.66 ab 212.80+5.10 a 2.24+0.17 ab 2616.29+53.70 a
T3 455.60+82.26 ab 244.00+12.45 a 1.87+0.26 b 2 636.00£190.21 a
T4 538.40+11.23 a 236.67+15.43 a 2.2740.13 a 2 714.60+159.57 a
TS 498.67+34.02 ab 229.07+10.33 a 2.18+0.14 ab 2 741.58435.53 a
T6 478.53£7.25 ab 236.93+17.49 a 2.02+0.16 ab 2 677.64+103.97 a

T3>T6>T4>T5>T1>T2, 73 A B T1 30 7 7.33% -
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Table 3 Correlation analysis of agronomic traits of turnips with different potassium application rates
EiEE Az Pt B R A AR PR
Index Transverse diameter Longitudinal diameter Plant height Root length Root thickness =~ Single root mass Yield
f#44% Transverse diameter 1
1% Longitudinal diameter ~ 0.698%* 1
¥R Plant height 0.294 0.062 1
H4 Root length 0.122 0.157 0.287 1
A Root thickness 0.154 0.136 0.379 0.738%* 1
AR & Single root mass 0.003 0.102 0.332 0.720%* 0.881%* 1
FE R Yield -0.050 -0.021 0.247 0.744%%* 0.528%* 0.661%* 1

TE ¥ RIRAE 0.05 AT R FHIIR R AE 0.01 KPR MR, FIF

Note: * indicates significant correlation at 0.05 level; **indicates extremely significant correlation at 0.01 level. The same below.

He5RK. mRFREYEREE LMK, 51
R 225 IEAH G, MR R0 Al 0.744.0.661
A10.528 0 K3k HAth R 2R 2 T B A7 A — 2
(R AH A, Hodh Rk S 42 5 A AR 2 3 TR AH
XK, MR RN 0.698; Kk MR K HR M HAR
JiT 5 35 SR 3 IR A OC, AH Ok R4 i 0.738
0.720; KSR 5 BAR BT & AR 35 IEAH G, A
KERECN 0.881.
24 AREIMESHEX K KFRBRIBFRIZMN

B3R 4 nl 0, B2 R, Kk & K2R
Fh- B -Fh- B R 35, TS Ab PR &% &, N 91.98% , ¢
T13MT 1.01%,1X T3 5 T5 A3 (8] 2 7 83,
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W) 22 SN 035 . B b B R G, Kk SR R 1
TERER-J-BHBEA, TS MBS ERS N
1.77 mg- g, 5 T1 300 1 10.63% , & b 3 [A] 2 57
BIARE . WA EEN, KR ARTEODTL
B A s, TS MRS EHRMK, N
15.88 umol-g", 4% T1 PR 1 3.05% , % b B[] 2 ¢
I BRI, SR SR R T
Ja PR &S, T4 AbFE 5 B i, N 201.76 ng-g's
BTN T 78.39%, T4 . T5.T6 A PR HF & &
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Table 4 Effects of different potassium application rates on quality indicators of turnips

wdEER ©  wlEMERD  wOFBEIER) wUEEFD  bOURED

/.\7 =, ( s oHe
phsl KR Vitamin C Soluble sugar ~ Free amino Protein Total acid " JILE\T) i i

Water ) Glucosinolates
Treatment content/ content/ acids content/ content/ content/ . Hardness/N

content/% N N . B B content/(pg-g")

(mg-g" (mg-g" (mg-g" (mg-g" (pmol-g™")

T1(CK)  91.06+0.34ab  0.17£0.00 ab ~ 2.19+0.16 ¢ 9.51+1.51b 1.60+0.15a 16.38+1.29a 113.10+11.31¢c 30.40+3.80 a
T2 91.40+0.31ab 0.18+0.04 a 2.9140.12 ab 11.21£1.00 ab  1.56+0.21a 16.94+1.87 a 128.91£15.04 bc  27.78+3.40 ab
T3 90.32£0.92b  0.16£0.01ab  3.07+0.11 a 11.76£0.51 ab ~ 1.57+0.29a 16.18+0.13 a 135.89£11.66 bc  24.67+1.34 b
T4 90.98+0.26 ab  0.15£0.01 ab ~ 3.09+0.11 a 11.95+1.18 ab  1.59+£0.22a 16.58+1.55a 201.76+23.70 a  22.20+2.51 be
T5 91.98+0.74a  0.13+0.01 b 2.7240.03 b 12.98+1.27 a 1.77+0.31a 15.88+1.46a 188.88+27.37a  20.66+3.29 b
T6 91.30+0.25ab  0.13+0.01 b 2.69+0.18 b 11.24+1.87ab  1.46+021a 16.81+1.73 a 162.23+£19.72ab  17.62£2.87 ¢

EwT T A3 BERER G N, RSk SRR R,
T6 Kb HEAF FE fe /N, N 17.62 N, 5 T1 B E R T
42.04%, T3 T4.T5.T6 AbFRAEE & E KT T1 kb3,
AT DL 398 it 3 A O R T R SRS T A A T RS
TR AR B 2 C S AL PRI
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Table 5 Correlation analysis of quality indicators of turnips with different potassium application rates
sk KA ?EE%? C o AlEvEmE S & ‘Iﬁ?%"i% “é‘% %Elfﬁ Gl éﬁﬁ’a‘% Eﬁiﬁﬁ% Wy R
Index Water Vitamin C Soluble sugar  Free amino acids  Protein Total acid ~ Glucosinolates Hardness Yield
content content content content content content content
TKE 1
‘Water content
S O s -0.722%* 1
Vitamin C content
T S 0.240  -0.332 1
Soluble sugar content
AR & R 0.047  0.008 0.333
Free amino acids content
A H 0.076  0.023 0.195 1
Protein content
MREE 0.130  -0.351 0.386 -0.239 0.161 1
Total acid content
[N ERens s 0.244  -0.378 0.371 0.501* 0.102 0.163 1
Gglucosinolates content
T# ¥ Hardness -0.188 0.343 -0.292 -0.559* -0.077 0.063 -0.558* 1
FEE Yield -0.290 0.213 -0.059 -0.099 -0.286 0.544* -0.210 1
N-0.558.

K, ERARXRCEE HFHAERTEMNRET S
BEIEMAS, KPP ERTSEERE EMAC X
RECH 0.544 0 K8 H A A= BB bR 2 (A1 A7 7E
—REMM XM, Kb SKkEEHER C HSREN
3 A O, FH R RN -0.722 5 Kk SR B R 3
ReESmETREEEE FMK, SMERRE
BURH 5%, AH 2E R E04r 3N 0.501 F1-0.559 5 K3k 2%
MESESWEEREEZEAMEX, HERH

2.6 AEFEHEI K KFEFHEHEN

HER 6 7T AN, 5 Ab 3 2 JERISON B s B AR R
#& T5>T4>T3>T2>T6>T1. 5 T1 MHEL, T2~T6 b3
KRR TF AR T 1.54%~4.98% , 5 667 m* 7
S T1 18z 45.22. 47.43.108.53. 118.01. 36.57
TG A UL, 3 BRI A R T 4 0 oK Sk SR I & UF
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Table 6 Effects of different potassium application rates on economic benefits of turnips
e FeE L'ON e 2 P ET N ellig
Yield/ Income/ Fertilizer costs/ Excluding fertilizer Increase income/
Treatment B 5 B . 5 2
(kg-667 m™) (Yuan- 667 m™) (Yuan- 667 m™) income/(Yuan- 667 m*) (Yuan- 667 m*)
T1(CK) 2 553.57 2 553.57 186.00 2 367.57
T2 2616.29 2616.29 203.50 2412.79 45.22
T3 2 636.00 2 636.00 221.00 2 415.00 47.43
T4 2 714.60 2 714.60 238.50 2476.10 108.53
T5 2 741.58 2 741.58 256.00 2 485.58 118.01
T6 2677.64 2677.64 273.50 2404.14 36.57

3 W4
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ARAC AR 25908 B de KAH , X 5 Tk e g S5 0F 7t
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2 B AR B KPR AT 10—+ AE R E P S AL F W
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7R RN 225 R 5 HT M AL, BE T A il s n 1
12.06%~20.99%+6.31%~7.36%#11 4.58%~4.98% .
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