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Effects of different planting density and nitrogen application rate on

growth and yield of kidney bean

XIANG Yuedan, DONG Jiawen, LUO Anhong, LIU Fang, FU Qiong

(Hunan Applied Technology University, Changde 415000, Hunan, China)

Abstract: Kidney bean (Phaseolus vulgaris L.) is one of the most important cereals in the world, the largest cultivated
area of food beans in the world, and is also a traditional food crop. In order to determine the effects of different cultivation
densities and nitrogen application rates on the growth and yield of kidney bean, we adopted a splitplot experiment design,
and Honghuabaijia kidney bean was used as experimental material. Stem diameter, leaf length, leaf width, plant height,
chlorophyll content, pod number per plant and fruit quality of bean were studied under four different nitrogen fertilizer
application rates at branching stage, flowering stage, podding stage and maturity stage. The results showed that MIN1
treatment had the highest plant height, pod weight and pod number, and the growth and yield were good, which could be
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used as the optimal configuration for bean production.
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Fig. 1 Effect of different planting density and nitrogen
application rate on plant height of kidney bean.
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Fig. 2 Effect of different planting density and nitrogen
application rate on leave length of kidney bean
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Fig. 4 Effect of different planting density and nitrogen
application rate on stem diameter of kidney bean
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application rate on single fruit weight of kidney bean

ONO aNI ON2 8N3

a

R3S

B 2 S KK

775

M2 M3
i
El6 AEHRIFEEMELHEMEXERREZHZ0
Fig. 6 Effect of different planting density and nitrogen
application rate on pod number per plant of kidney bean

TEANFIAR B 2% 5 T, 5 B NO Ab 338 5 1) ik
CEERIR A, N 6.3.6.5.2.8 . (EAR[RI RIS
JE B8 2 ROt FH = (0 AN T 36 0, 5% 2 Bk 45 5
BRI A N1>N2>N3>NO, Hit N1 5 No ML, 78
M1.M2.M3 43T 45 )2 E 52 5 77.78%+63.08%-
207.14%.

23 ARFBIEZEMTREREXMEZSHFEEM
PO L=0EA

B 7 v B0, TEA FIFRRE 2 T, S 2R3 AH
Xof 2 re i A ORI it FH R (8GN R 4 o, e N3
QbR SR A R R

FEAN ARG L, B 45 2000 it FH 2 00 A i 184
I, S S SRR AN & BRI N3>N2>N1>
NO, H i N1 5 NO & HAHE, /£ M1.M2. M3 Ab#
T AR 22.64%20.64%17.97% ; £ B it
FEARBHE IR, M3 ALHE T (58 S AR 4 = A
B, M1 ARER T B SR 3 A & K

B
E7 TREHIEEEMNRLKERE
KEMGREENEEZNT
Fig. 7 Effect of different planting density and nitrogen
application rate on chlorophyll content of kidney bean

3 e

30 FRREFEMREEAENRERZER
B2 M

A, AH G 78 2 B8 Hr 7R AR B 25 4 B U1 it
FH 06 2% R e B ZE R 1 2 g TG 1T SR
e L I B8 (R RIE S 520, 28 3 R IR T A [ %
B T R G0 ot P 6k 3 5 2R vk B
SO . BEFE R AEION T4 AR W, AR KBk
TN 2 AR 2R AR 2 A B D R,
e (AR AE P B ) 25 PEVE R P . RIS AE T
JE it FH & K AR R, g5 SRR TR E A
(N3 Tk Bk i K AE, 5 TR S5 A ik i 5 52
g5

AHIF 5T S5 R B, M2N2 AbF R 138 Ebkm &
AR, MINT A EE T 138 G KR B AL , M2N 1
ARFE R SR G B R R B R AR, B SR S S A
IR B A O Bt = 3 R B BT S R RE
s, X—2 R 5 &EESEMALER % HE
KM L RA — W ESR, &0 5 50
Fi g R AR JE AR T B2 B AN 5 R 1 B
AbFRHE FEAN—FE
32 ARFEZEENGIEEAENKEEERRE
UK iR FEH RS20

75O R B, 25 E P m b A AR =
(38 0 S 38, 1 J& SXOZ Bk /b o Fallahi 526 51
O, it B 2 B E S AT B R SRR
PR A SR 25 . A HE PR T AU e F T
0~131.3 g-hm™ ¥ il 4 , K 5 (145 20096 o & AR L
A i o it 2R (3G 4 K

. 75 .



X ISR 5T

FOE R XK

H#36%:

AHIF 7T 45 R B, MINT A HE R f 52 58 L
TR HERI AN, X 5T F N A A
Fallahi S5V AIF 78 45 FoAH — B0 A AH R E 2
Sk A M SR DR AT RE AT - — A0 B T R R AL it
B BRI AN —FE s = AE T A OIS I R R 2
=R RO R BT B A R R
33 ARXKEZEMTLEREMKIMEZERE
X & 285N

RF5 IR B, R ) SRR A X B B b
RN = g sg . AL AR TR
B, T oK R - o 3 5 B R 5 R T ) T ek
A RPN . AR FLEE FAR I, M3N3 Ab3 R
OMSRSERNREN, XE5RFSWE LT
SIS 45 B — B B i T 2B R0 S E TR
TR 5 B T AN UL Tl FH 50k 3 ) AR R P & 1)
A, FIT DL I 3 0 2 3 A 5 B AT A UL 1)
W,

25 P RTIA, rT LS MINT A0 EE R g A K &
PRI &G ER G AR R E
AT

S 3k

[ BEZE,NRE G EFRMEN 550 b5 2,
2016(24):200-208..

[2] T CEEREFRNMED]. 5 MEESE,2009(6):49.

[3] NEIL E S, MCGINLEY J N, FITZGERALD V K, et al. White
kidney bean(Phaseolus vulgaris L.)consumption reduces fat ac-
cumulation in a polygenic mouse model of obesity[J]. Nutrients,
2019,11(11):2780.

[4]  HICR, FilEE ARG EAERIETEN]. 2 M klk, 2006
(11):15.

[51  BRENMG, 3 2%, B, 45 . 5 o Hh IR 78 o5 1 A1 22 ) R 5 ¥
CN109463244A[P].2019-03-15.

[6]  RRAZE, WS, ek, & — R REE L B TSRS A
R 1F 355 572 : CN'109937808A[P].2019-06-08 .

(7] SR, SARE B, 4 B0 N S S A IR s T

« 76 -

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

(22]

(23]

%::CN106358733A[P].2017-02-02.

T . — Bl 3R T8 AR 8% 7 75 - CN105103921A[P].

2015-12-02.

R ZEE k5. WA TS PR AR

). A ARG e 54k, 2004, 18(2) : 1-4.

T 2, S, P, 25 . S A IR I e 1 A (3] A g T

2,1997(2):47-48.

BT, BIRAR, 24, A5 AR Uy O AR K || 8RR 4 R

AT RSB 5w (0], o AR A ROk 2 R, 2015, 23 (12) ¢

1491-1501.

TEK, BFE, R, 25 IRt R AN R K T R e i

BT IREI[T] . K R, 2010(4) :9-11.

WA B, e , 45 A 1R I 0] B K e i

BIFEMAR W L[] . RUR %184, 2013, 19(7) : 106-107 .

X222 RS, B s, 2 B R o & /N 7 o L URE R

FH 2R AT B RE A [T] . AR A 24, 2022,22(7) : 1122-1128.

TARYe, G OIER, AT TR, 45 0B BT KRR P T

TR SR FH s ma ] . ok KRS AL, 2011,25(6) : 645-653.

BREEEE, CVRIN, TRAR , S ORI 2 BT B ORTT A JL ik X AR

TEGACE VR K s R[] ORI AR R, 2017 (LD

17-19.

RFFN AN [F) BB FH B X K 5 AR IR KA )] . SR AR

v A2 ,2015(6):39-43.

Trs, R E K, S, L R 2 T A R

S w R T]. o E AR 28R, 2017,33(6) :84-90.

AT 3E 1 , MDA AR AT AN R AR 25 B P R T AR B B A

BEFE[I]. 2R R Y, 2012,40(10) : 5836-5837.

TeF5F AN [t B KPR 25 S e s [I] . L v ROl R

2014,42(7) :694-696.

FALLAHI S, SHARIFI P. Effect of nitrogen fixing bacteria and

nitrogen rate on yield and growth of common bean[J]. Acta Uni-

versitatis Agriculturae et Silviculturae Mendelianae Brunensis,

2020,68(3):491-496.

T, ARBE TY A, A BB R K AR A T

R RN ST\ — R BR 22244, 2007 (2) : 13-16.

FELLTE, T ESE, STRE  S PIR S T R A i
S B AN R RS [J]. 2 ORI R, 2013, 41 (35) ¢

13503-13505.



