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Effects of Humic Acid Foliar Fertilizer on Yield and Quality of Broomcorn Millet
Dong Yang, Yan Feng, Zhao Fuyang, Hou Xiaomin, Li Qingquan, Wang Bingxue, Zhou Chao
Qiqihar Branch, Heilongjiang Academy of Agricultural Sciences, Qiqihar, 161006

Abstract: Using “Qishu No.1” in Heilongjiang province as the test material, the effects of different
concentrations of humic acid foliar fertilizer (0, 200, 400, 600, 800 times liquid) on agronomic traits, yield
factors, photosynthetic and quality indexes of broomcorn millet were studied through random design.
The results showed that, the application of humic acid foliar fertilizer increased plant height, ear length,
stem diameter, ear weight and grain weight per ear, and increased net photosynthetic rate, transpiration
rate, contents of crude protein and crude starch in grain as well, though it reduced intercellular CO,
concentration of broomcorn millet. The application of humic acid foliar fertilizer 600 times liquid was the
most significant. Compared to the control, the above indexes were increased by 4.3%, 12.7%, 9.4%, 8.5%,
10.8%, 14.2%, 26.5%, 4.5% and 3.8%, respectively, and the intercellular CO, concentration was decreased
by 65.9 pmol/ (m’-s), which then improved the quality and increase the yield. The yield of humic acid foliar
fertilizer 600 times liquid was 5099.1 kg/hm®, which was 7.8% higher than that of the control.
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KPR T IE A BE, A RORAR. FRARET R 2L
W, WERTRBIN; MES TR AR, 1Y)
A 5 R P i IS vl i i ZRRER B S TR
s /TR RS 3 BEL /NG A T I T W R A R
RIS E; R ZB 1+ 600 %
WL Mt S ALK NIE , /KA B CHCR W 5
AR A M O e T S K R A A A
FSREL IR I TR JIE 5 ST L5 45 1Y i A e A R v
T JIE T S N2 PR AR . SR A B SCRR A B AL
Wi 1 AL AE BE 1 _E 9 T WLARGE , T W
T B RELIR M T AEAEBE 1 BRI RLATBOCR . AW LA
TALEARBET S Fh “F5R 157 ARG, 1EBE
TR AR 7 PTG TIORIAL BT, PRSI

BRI T AEXS BE AR Z MR PR 1. e ardRbr &
A JEHEARIISE , IF IR WU, A X
BETA RS

1 MR5E7EE

1.1 I bR

R T 2021 4F 5 H—9 A7 B RITA 57578
RS PURIEX 2 W ET, Wi g T
TR Bl P2 R, AERf7K & 415 mm, AEIR
FE3.2°C, WahfiE 2900 °C.

I M - SRR R R Eh RS T, BB
PR LR 1.

1 LREMFNZE

Tab.1 Soil basic nutrient content

+J)Z (em) AT (gkg)  HRA (mgkg)

MO (mg/kg ) B (mg/kg) pH

0~ 20 32.64 70.1

23.16 96.35 7.8

1.2 X Ia#Hy

B EY . BE T (Panicum miliaceum L.) ,
At “SFR 1S, BHBEBILE LRSS
IRSTBEE B SR, ARE, AEEBIN 115 d A,
FHEL >10 CIE SRR 2400 °C, BAE™. LK.
PO

HEIAERE: TR K IR, 18 B BEPY SR BT
A ST R ) AT BR A F], 500 mL 2% (AR >
80 g/L. N>140 g/L. P,0:>20 g/L. K,0>40¢g/L) .
1.3 it

RECR L A B, & 5 ANMERE, 25104
i B 200 £5 K (B1) . Bk 400 £5 (B2) .
B 600 £5 9 (B3) . Bk 800 f5¥ (B4) . K
X (CK) .

BAMEPER 3 IKES, BN 671X, 17
K4 m, /NXEFHN 15.6 m>, 43 9116 BE T3 3571
FFAEIAREATWOREAL PR, TN 5 siZe A TG XU
KA R P, BABHER 60 kg, %
Qb B RE R 2 JE A R 45 JTRE /hm®,  HH () B ] R H
7=,

1.4 MERABRKFE
1L.4.1 REWREF 24 KI8T

TR AL AL BE A E] 4 47 UK 5
SIMIRERR 10 Bk, MERRm . B, 2 (JRER
952 WRIMHLEE ) , 7ESCAJHIEREE | Flk
TR, FEXNX,
1.4.2 KAFITFEME

T8 it 2y 7 R JE A b b i i A
AREMERIFER 10 %k, BEBUTES 141 — 8, ik
i G R SR il GH-10 B AR )% A 2 1Y
(AR RBHEA RS ) WEB it s
HOR | ZREEOR . R CO, WREE, IR 7 oM
R
1. 4.3 & Fidesr

- A N HOFF R 24 7 b G, MR
R A PLICE BRI E s Rk 2 R A K i
s U MR R A R KRR e 1,
1.5 BB+

A Microsoft Excel 2019. SPSS19.0 4% {4 ik 47
BHEGIT J H.A E Duncan J5 24537,
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2.1 FEACEMBRFRZ MRS
B2 2 ] A, &5 A [ v R R A IR o i e
T it AL PR S BE TRk . BRI, M5 CK M
Lo X A A [ A R 4 v WOE it A 1R P T AR S B
T Hk = 1 A AR Y5 Bl D 159.3 ~ 164.2 cm, B3 Ab
PEF S T HAMAAR, HCK & 43%, ek
X B3>B2>B4>B1>CK; FKAfLIEHE N 452 ~
49.7 cm, B3 AbHL W & T H AL B, K CK &
12.7%, FEKAK K B3>B2>B4>B1>CK; 257481k
JEEH 10.8 ~ 11.6 mm, B3 AbFH 25 25 T Hofl b 3t ,
I CK 55 9.4%, ZEHIMKIK B3>B4>B2>B1>CK., %
ERTLAE Y, B3 ARG BE A 2R B B R R

B, R

2.2 TR EF=EEFRIFMm

B3 alA, BT TR EX s, AR
AL PRI REAS 0 3 G BE I R T, R AR B
JEBE TS, BRE., SRS CKAbRSA S
HR . Wt A I P D AT B R 1 AR A
Bl 192 ~ 20.5 g, B3 Ab¥ 2w T HAb AL B,
[t CK 1 8.5%, i H K X B3>B2>B1>B4>CK;
R B AR AL Y L R 10.6 ~ 11.3 g, B3 &b B 5 2%
T H A AL B, L CK 5 10.8%, ki H AR IR
B3>B2>B4>B1>CK; 540 (] TR HARRKIN B3
ZE5¢; FERAMETEREN 4773.9 ~ 5099.1 kg/hm®, 3
FENRIE R 3.4% ~ 10.4%, B3 AbPEEEm T HAdAL
L, PPEKIR B3>B2>B4>B1>CK, 45 FA[UABH,
B3 AbHE XS BEF R 0 e R B, RO A

e
.

*®2 FEETEFHREMIK

Tab.2 Agronomic characteristics of broomcorn millet under different treatments

Jisil Phim (em) K (em) ZHM (mm)
B1 159.3bc 45.2¢ 10.8¢
B2 161.9b 47.5b 11.0b
B3 164.2a 49.7a 11.6a
B4 160.1b 46.3b 11.2b
CK 157.5¢ 44.1c 10.6¢

TE: RSB AR/NG FREFORA PR Z 52 3% (P < 0.05) , T,

Tab.3 Yield factors of broomcorn millet under different treatments

*3 TR ETEFH~ERETF

Ab B M (g) BRI (g) THIHE (g) Feht (kg/hm®)
B1 19.4¢ 10.6¢ 5.8a 4773.9¢c
B2 19.6b 11.0b 6.0a 4942.2b
B3 20.5a 11.3a 5.9a 5099.1a
B4 19.2b 10.8¢c 5.9a 4814.7¢c
CK 18.9d 10.2d 5.8a 4618.5d

2.3 FRILEXEEF A IEIRHIFE

M1 4 TJHT, AN () A B35 6B 6% AS () 2 B 5
BEFIOE AR, BRBLAABEM A%, R
[F] JE AL - v AL B S BE 1 I e R 2R
AR CK A H Y 3 5w, A CO, ¥k B
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HREAK . ot A R P T TS BE e A R
A5 4k Y5 Bl 4 17.0 ~ 18.5 wmol/ (m*s) , B3 Ab
P S T HABAPE, o CK & 14.2%, @ E
AR Ik B3>B2>B4>B1>CK; 2% 5 1 2 A8 4k i
il & 3.6 ~ 43 mmol/ (m™s) , B3 Ab B & 3 5
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FH fth &b B, B CK 5 26.5%, 7% % 3 2 K Ik
B3>B2>B4>B1>CK; Jifd ] CO, ¥k F 28 4ty il &
206.0 ~ 246.5 wmol/ (m’s) , CK AbFET Ay ¥ Ji&

W, WEEm T HAMALRE, 0PN EETME CO,
WM IR CK>B4>B1>B2>B3, 4: FAJLLE H, B3
AEPET BEFIC B 1R PRI A fa S0 e R, RUR B W

% 4 FEAME BT R A IEHT

Tab.4 Photosynthetic indexes of broomcorn millet under different treatments

Qb FEA A [wmol/ (m™s) ] ZEEH AR [mmol/ (m™s) ] HiIE] CO, WREE [ pomol/ (m™s) ]
Bl 17.0bc 3.6¢ 245.7b

B2 17.6b 3.9b 223.3¢c

B3 18.5a 4.3a 206.0d

B4 17.3b 3.8b 246.5b

CK 16.2¢ 3.4d 271.9a

2.4 TEIAIESTBEFmRIBAREI S0

B2 5 nl g, K[ Ak B35 e 15 3 O e
TRRM SR, HEAS®S CKA YA RF
R, HEn. HEN SRS CKMHELSYE
PR T I P 1 AT B TR S
AR Ak Y5 Bl 15.8% ~ 16.4%, B2, B3. B4 Ab B
|25 A%, HEEST CK Bl, B34
g s, Hb CK @ 4.5%, FPRiHE A& RAKIK
B3>B2>B4>B1>CK; i ¥y 7 it i 48 4k 115 [l R

66.3% ~ 67.5%, B2. B3. B4 AbBi[A] 2 A W3,
HEEET CK. Bl, PAB2AbPH& S, HCK &
3.8%, HMLTEM & &K K B2>B4>B3>B1>CK; #
HE W& w A ALTE R R 3.1% ~ 3.4%, B2, B3 Ab
MR ZESARE, HEEFEST CK. Bl. B4, L
B2 AbFR i, o CK i 13.3%, HLIER & KR
B2>B3>B4=B1>CK., Zi ELn[LLEH, B2 AbHIXTEE
TR A f R R, HRCh B3 AR, H 24
A P ) TG S 2 5

* 5 TEAIE TR MR

Tab.5 Quality indexes of broomcorn millet under different treatments %
Qb3 ik Sk FHIEA 5 FELIR G 5 4
Bl 15.8b 66.3b 3.1b
B2 16.1a 67.5a 3.4a
B3 16.4a 66.8a 3.3a
B4 16.0a 67.4a 3.1b
CK 15.7b 65.0c 3.0c

3 it 54R

AWFFEEERR, G H U R AE IR M T AL e 2
HOBCEBE AR MR B AR, it AR R e
AR BEF A 2R . P SR B R BRI A A
FIFREE T F% . X —&5 A5 & Bertrand 2957 = MLAEE,
RISy BE AR R R TR, AR 0 AR A
RN, ko it R 00 A A A 2R T AR R

A BRI i AL B ) TR 22 AN R, TR
R 5 A E A R BRI R B — 20 W 1k,
HLHLLL 600 A% TR0 AR R AT It e LA B B 1
PRI B, XU AR T 3 Sl R
EABE RS, KRS BRI, SRR
FEGEE TR E R S 70, SAUIREIRA —
EZESE, IXATRERYIMZRE RN .

HITASRT B AR NE L A R VR e A 4R AR 14

45



L)

R

2024 FF£55 2 HA

FEMASS AR o XA M RIS S R R K 7
A PARE R /N DA R, BERRSL AR
JH AR o ASHTTE A A 7] AR R - 1 E Mt Ak P
BEF WY T 38 5 17 KOS UM LU AT AN ) A B 4
i, ZRIEAR R R R, M CO, WK W AT,
HEAFIRERAMRERA Z R, Xl e KA
(R 8 R S A PR Wi S AS 7]

I N7 2 B0 e P2 - v I T A 3 BACs
T, R EAE ST 1 DA A W A R i I T
S iR/ INARFRLER PSS AR A A 5 i . ASHIETEES
SRAIIA 7] & J5E JE A P - Tk A it Ak P B 1 AL
AT R GHEA B A AR R, e
FRLAR T & i B4R, S HTARTTEEE R 3

MARENEIR B VIR EoRFE, 600 AR A
PR 7K i NSt % FEE AL T3 44 7K 0] IR LU RIS 2 4 g
BET 7 DOGEHRIRE, 600 FHRE IR KT
PRSI e BEAL BT I BE O fEbR i df . A JBPE
PORFE, 400 FHBIFT 600 A5 1 JE5 AR IR /K 15 IE Mo it Ak
PSRN AT EE I RESE AP RL A BT, HEHR 400 A
WAL PR BLTE LY, H2 S 600 R AL BRI AT TR IR
WEES LA HIE 600 FEBBIEAL P T
ARWIE N ARG, S, B
FH o T AR T LA ik B
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