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M2 OBy A I B R 15 gem® . JIRAC & O - B R
4% 200 kg« hm?*, JR & 100 kg « hm?, 4 if
80 kgehm” . R FH 4% 1ij e A . A0RE— Uk PR A S T
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Table 1 Effect of humic acid on the growth date of kidney bean (month-day)
E-ntE HoME HENE
it Ji 5t 4] I Ji& 71 4] I J& FF 4]
A 4 L] .
) 1st 2nd 3rd RAE . AR )
iR 4 R Qb ¥ I Primary Final o
. Compound ~ Compound  Compound Early ) Seedfilling
Variety Treatment  Emergence leaf flowering
leaf leaf leaf blooming stage
stage . . . stage
expansion expansion expansion
period period period
hZE 3 s JEAE CK 05-26 05-30 06-12 06-20 06-27 07-13 08-25 07-28 % 08-30
JRIE+ 5 ER - 05-26 05-30 06-12 06-20 06-27 07-14 08-25  07-28 & 08-30
k65 JEHE CK 05-26 05-30 06-12 06-20 06-27 07-14 08-25  07-28 & 08-30
R+ AR 05-26 05-30 06-12 06-20 06-27 07-14 08-25  07-28 % 08-30
v 12-2614 JENE CK 05-26 05-30 06-12 06-20 06-27 07-16 08-27  07-30 & 08-30
Ji AR+ /8 A R 05-26 05-30 06-12 06-20 06-27 07-16 08-27  07-30 F 09-01
v 12-2578 JENE CK 05-26 05-30 06-12 06-20 06-27 07-17 08-27  07-30 & 09-03
JiS A -+ JE5 A R 05-26 05-30 06-12 06-20 06-27 07-16 08-27  07-30 % 09-01
52 e CK 05-26 05-30 06-12 06-20 06-27 07-16 08-27  07-28 & 08-30
JEHE - J8 58 R 05-26 05-30 06-12 06-20 06-27 07-16 08-27  07-28 % 08-30

2.2 BHEBMNESMEMNREREERNINE

¢ 2 Al A G B PR AL B G 25 ) A A
PRMEIR B9 52 e 8 /0y » HLAEAE S B ) 22 5 it FH S
TR I 25 57 A JE 12-2578, %E 52 (1) Rl Bk fef T E 1
T e 12-2614 B9 R IGO0 5 HAH B 4R R
AR R % G B 12-2614 8 12-2578 . 7% 52 [y
Mgk 2R h e T AR E R A HL, T 6 R 2
3 S I ZE 6 B AR Tt A JE A iR b B 5 A7 i T AR
(4 745 Ak 5 2 25 10 A% b JE 4 AH R - A 1R Ak B T
fliZE e 2E 3 5 25 6 5 A RS n i 4
B3 AR i T ARG .

2.3 BEBMNEEFEF-—SHEFHERNZNE

M 22 3 0l LU, Bl AR F AR I L R
iR XoF 25 2 1) s ) S B A B i) Ak R AR L AR Y
5 A R e AE AR L T b A A R AR
EMARREENE S . HEERSRZE 3 S
2265 v 52 R EEA RS X ZET IR 12-
26140 12-2578 By M2 2 5 A7 T B AR 5 J65 9 1R
IR 22 25 3 45 .2 6 %5 0B 12-2614,
bE S20 M T ARG i, W O 12-2578 ot i LA BT
FEA
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Table 2 Effects of humic acids on the primary leaf period of kidney bean
. e L e ff bR+ B = LIRS i e - 7T R
Variety Treatment Plant fresh Plant dry Plant Chlorophyll Leaf
weight/g Matter/g height/cm content area/cm?
LIS JENE CK 0.88 0. 09 7.80 38.93 5.83
JE B+ 5 R 0.75 0.09 7.47 42.27 7.19
65 JEAE CK 0.75 0.10 7.63 38. 87 4.58
JEE AT - 55 4 R 0.73 0.13 7.87 40, 47 1.98
Ji 12-2614 JEME CK 0.81 0.11 6.77 45.73 3.22
i A+ J65 51 R 0. 69 0.10 7.07 35. 87 2.37
T 12-2578 JEHE CK 0.67 0.10 6.53 43.17 3.48
i AT+ Ji 5 R 0.71 0.11 7.20 40. 33 3.47
352 JEHE CK 0.55 0.06 6.87 39.77 2.21
JE AL - o5 B TR 0. 60 0.11 6.23 39. 37 2.19
R3 BEBMNEEEF-—SEHEFHERHZIE
Table 3 Effects of humic acid on the first compound leaf expansion period of kidney bean
e i AL e f MR T & 3= RS S I 787 AR
Variety Treatment Plant fresh Plant dry Plant Chlorophyll Leaf
weight/g weight/g height/cm content area/cm?
hE3 5 JEHE CK 5.07 0. 60 10. 77 39. 30 14.5
i A+ J65 3 R 6.00 0. 69 9. 90 14,93 18.6
65 JEAE CK 5.97 0.65 11.83 41. 67 18.9
JEE NS+ J5 5 iR 5.98 0. 68 11. 20 42.52 19.2
I8 12-2614 JEEHE CK 5.41 0. 60 9.93 43.32 17.3
IS A - 5 A 1 5.57 0.57 9.43 42.16 17. 8
Je 12-2578 JEME CK 5.28 0.61 10. 30 42.90 17.8
i I - i 4 7 5.21 0. 65 11.23 42. 30 17.1
52 JEAE CK 4.59 0.56 9.33 13. 89 16.9
i T+ )6 4 7 4.75 0.54 8. 30 45. 37 17.4
2.4 BEBMNEEE_SHEFHERKNZI 2.5 BEBNEEEF=ZSHRERFHERNZN

mzFE 4 o, T2E 35 26 50 12-
2614 . Jp 12-2578 FI 78 52 7F45 — 5w J& FF 1 )5 o
fi ib B 25 OAE PR AR IR EE A ) K
19.41%,9.58%,7.84% ,24.78%,—0. 58 % ; #i
BT R IR K 4 oA 21. 05,
29.03%,19.62%,24. 17%, — 1. 17% ; -4 2 &
RS R e 12-2578 . 58 52 Jiti A JEE 5l R A BT
BEAR AN LAl 3 A4 i Bl AT S [ 2 88 8 o 5 e T AL
AN R 2 3 5 h 2 6 St
T ARG, T 55 A6 3 A SRR R A .
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Table 4 Effects of humic acid on the character of kidney bean in the expansion period of
the second compound leaf
e e FEL e ff kT & B 5 SRR :E.‘aﬂfm‘] R
Variety Treatment Plant fresh Plant dry Plant Chlorophyll Total leaf
weight/g weight/g height/cm content area/cm?
hE 3 JEAE CK 8.09 1.33 9.5 48.13 16. 91
JEE B+ Ji 5 T 9. 66 1.61 10.5 50. 80 16. 99
T 65 JEHE CK 6.26 0.93 8.5 10. 20 23.58
Ji B -+ )65 B AR 6.86 1.20 12.5 42.93 24, 24
Je 12-2614 JEME CK 6.25 1.07 11.0 56. 43 16. 20
i - i 9 7R 6.74 1.28 10.5 56.43 14. 10
¥ 12-2578 JEIE CK 7.02 1. 20 11.0 51.77 17. 66
R JIE - 5 5 i 8.76 1.49 10.5 46.73 15. 00
7L 52 JEAE CK 5.15 0.85 9.0 46. 17 16.75
i A+ J65 3 R 5.12 0. 84 9.5 41.73 15.53
x5 BEBMNEZEEF=EHEFHEKRNEZID
Table 5 Effect of humic acid on the character of kidney bean in the third compound leaf
development stage
e e FH bk i 7 M T B B 5 E\‘uf%%ﬁi I 1 A1
Variety rentment Plant fresh Plant dry Plant Chlorophyll Total leaf
weight/g weight/g height/cm Content area/cm?
h3 s JEHE CK 11.87 2.09 10.0 21.30 20. 00
G T+ )6 4 7 12. 20 1.74 13.0 23. 60 20. 50
65 JEAE CK 9.72 1.77 12.5 26. 50 16. 31
i A+ J5 31 R 9.94 1.97 13.5 29. 80 19.50
Jb 12-2614 JEME CK 5.17 0. 99 10.0 35.10 11. 06
i - JE5 4 TR 6.33 1.10 12.0 39. 60 17.31
¥ 12-2578 JEHE CK 9.51 1.85 11.5 32.77 17. 69
S A - i 7 9.93 2,47 12.0 40. 30 19.75
7L 52 JEAE CK 6.47 1.00 9.50 33.13 12. 38
IR AT+ Ji5 5 R 8.90 1.90 12.0 35.50 15. 07
2.6 BEBMNEEFEHERNOZMW TEAEMRE F EAREER . i AM e R &

Hi 2 6 A1, 46 3 8 A R ) 25 T A MR
SR B K 7 T B 1R AL B 4% R R 0 0 SE 35 AR
TXI R, Hrhh 23 5 f2 6 5. 0 12-
2614 Jp 12-2578 Mg 52 Ji 5l R Ak BR R AE AR M A
fief A o BRORY BRI B 4> B ok 50. 08%,
64.35% .23, 65% ., 27. 64%,12. 58%; B 2=
35T H, b 12-2614 ., J¢ 12-2578 FI3E 52 it
o J65 4 T b BTG T X A HC Al 5 o 25 P R
P Ak LX) w3 %o B, AT DL T AR 30 L S A IR 1 i A

EEN TR ARS Y VR SE ]
Ak A —FL
2.7 BEBEITES R ARG

W 7 TR J8 BE IR 1 it FH B S 25 1 I g i
SRR, BORLE g, b S 35 i 6 5
Jo 12-2614Jp 12-2578 F1 58 52 JiF 5l R &b B0 T 4l
1754 S v TR S S O W MO I N = o )
5.88%, — 21. 05%., —16.67%., — 11. 76%.
13. 3300 s A M I T 485 30 o7 I 3t T g B2 A ) HRE
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K6 BEHBMNESFHBAERKOZIE

Table 6 Effect of humic acid on the character of kidney bean in flowering period

= ) - fif i . JE fif T I
LRSS Sty i T AR . & i YT E
R Qb PR Plant Fresh Fresh
Chlorophyll Leaf Leal dry Pod dry
Variety Treatment height/ ) leaf weight of
Content area/cm? weight/g weight/g
cm weight/g pod/g
hE 35 JEAL CK 47.0 28.6 34.3 50, 44 9.46 6.70 0. 70
J A+ J5 5 R 56. 1 35.0 38.5 75.70 14. 06 10. 70 0.65
h2s 6 & JRAE CK 37.0 33.6 31.6 43.67 10. 07 4. 40 0. 40
JFE B+ Ji 5 R 42.8 34.5 36.7 71.77 15.27 9.63 0. 60
I 12-2614 e CK 55.1 31.7 35.4 96. 00 28. 45 1.70 0.01
I JIE - i 5 59.0 33.5 39.8 118. 70 19. 87 4.70 0.45
1 12-2578 JEAE CK 42.5 33.3 35. 2 101. 30 27. 34 2.10 0.01
JEE B+ i 5 59.2 34.9 39.6 129. 30 18. 96 3. 80 0.43
52 JEAE CK 45.0 32.2 34. 2 59. 20 14. 34 15. 30 3.25
B A+ Ji% 5 iR 46.9 40.5 37.8 66. 65 13.03 37. 60 10.51
F= 7 BHEBRIEZ KR
Table 7 Effect of humic acid on character of kidney bean in mature period
. T4 %
jig
. By X 50 B e N
L K¥ER L Wk ) FtE AHTE AHE
W ' . . ) JER iR The lowest & .
Borom JMECHC  3EMC B3 WH Pod  Stem  100- R
b Ji A Plant Number pods Fresh )
pod Branch Pod  Emptypod  Pitch lowest dry dry grain Yield/
Variety Treatment height/ of total position  weight/ ) )
height/  number number  number  number internode weight/ weight/  weight/ (kgehm?)
m seeds to the g
cm length/ g g g
in pods ground/
cm
cm
iy E JiEHE CK 4.0 8.0 3 8 1 15 38.7 1.7 9.5 14,51 3.67  6.88 255 1230.8
I+ EmE  42.8 3.0 3 6 0 13 44,3 1.8 4.8 57,32 3.85  10.38 28,8  1242.8
ERN R JE AR CK 58.0 111 3 9 0 15 47.9 1.9 8.7 50,79 378 5.67 217 969, 2
R 786 9.3 2 9 1 17 51,5 1.5 5.3 61,31 6.67 10.78 36,4  1846.2
Je12-2614  JEME CK 59.0 9.0 3 25 1 15 96.5 1.8 7.3 57.86  9.81 12,72 29.7  1846.2
RIE+EmR 621 10.2 4 14 1 15 70.8 1.5 4.7 70,09 8,41 10.53  40.1  2769.2
T 12-2578 MR CK 4.8 9.0 3 24 1 14 75.3 1.7 5.7 68.35 7.62  9.72  36.2  1230.8
IR 76,0 8.5 | 23 1 14 1.5 1.5 1.6 110.75 13.60 21.78  35.5 24615
52 JiE e CK 68.0 3.3 4 27 1 14 83.1 1.5 3.5 81,76 8.61 10.82  27.0  1875.6
IR+ 70,9 4.8 5 25 1 15 80.2 1.7 5.5 97,83 7.67 10.67  31.0  2147.9
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Effects of Humic Acid on Agronomic Characters
and Yield of Kidney Bean

CAI Xin-xin, WANG Shu,LYU Xiao-li,TAN Juan.,ZHANG Qi-feng
(Heihe Branch of Heilongjiang Agricultural Sciences, Heihe 164300, China)

Abstract; In order to promote the application of humic acid in kidney bean production, the effects of base fertiliz-

er and base fertilizer plus humic acid on agronomic traits and yield of five kidney bean varieties at different

growth stages were studied. The results showed that compared with CK. proper application of base fertilizer

and humic acid could increase leaf area,chlorophyll content,dry matter weight of plant and yield. The highest

yield of kidney bean cultivar under humic acid treatment was Longl2-2614, reaching 2 769. 2 kg*hm™,an in-

crease of 49. 99% compared with the control. It was obvious that humic acid could promote the high yield culti-

vation of kidney bean.

Keywords: humic acid; kidney bean;agronomic traits;yield
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