S RS 2024 58 3

REHEYE KSR & N E T EAR R4 KBS0

HHE LR Tem kP
TR OE O T B A A IR A F #i £ 453731

M OE: RRAEREMEKAFTANALANLZHNANE. REEKKFNY W, U RAFH
HEAEANERZEKBEEE BRI, RBUAFEFT R, A8 AW EKET A, LAEM AN
B(CK), B4 NEthE. RTERIRELAARA LA EEF A AR R, FREN:
5 CK A, BRiERARXBREMENAE (T7) 4, HAXELNZHHWRADAHALRRE
BhE, HPHESE R FER (T4) REHBEHE (T8, T9) AN ZRK. RETRIMAERLM®
THMAE; mARKKERERST (T8) B, REMBEFT A GG ML N EHRK. REAKRRK
WEBR, BEHEREERE (T9) 245 RFLNLZHHMB ERBENENRE; AR FEE 3t
EREEME. REWVSERHIATE AN, Ll T4 50 T9 LEEARERR.
XHEIR: ANE; HMMEKRAT A £AHE; RERE

FESES: S512, S482.8 NERE: 1671-9212(2024)03-0042-06
XEEFRIREE: A DOI: 10.19451/j.cnki.issn1671-9212.2024.03.007

Effects of Different Plant Growth Regulators on the Root Growth of Winter Wheat Seedlings Stage
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Abstract: In order to explore the effects of different plant growth regulators on the biomass and root growth
and development of winter wheat seedlings stage and provide scientific theoretical basis for the application
chemical measures to regulate winter wheat root growth. The hydroponic cultivation experiments with
8 plant growth regulators applied were adopte, and the application effects of different regulators were
compared by the plant height, root dry weight, and root morphology indicators of winter wheat. Distilled
water was used as the control (CK). The results showed that, except for the application of amino acid
derivatives (T7), the root morphology of the other plant growth regulators during the of winter wheat
seedlings stage was improved to varying degrees compared with CK. The application of indolyl methyl
amine (T4) and potassium humate (T8, T9) resulted in better root length, root surface area, and root volume
than other treatments among them. Compared with the other regulators, the application of low concentration
potassium humate (T8) could increase the root length, root volume, and root surface area of winter wheat
seedlings stage and the increase in the concentration of humic acid (T9) could continue to promote the
accumulation of aboveground biomass in winter wheat seedlings stage. Membership functions were used to
evaluate comprehensively the biomass and root morphology indicators of each treatment, it was found that
the application of T4 and T9 treatments had better effects.

Key words: winter wheat; plant growth regulator; biomass; root morphology

[Wks HER] 2024—02-02
(EB™N] shstsE, B, 1998 54, Mid, L 2NFHHGEIBE AR, E-mail: 1399521610@aq.com,, * B & RB4r,
4, R¥EIF, E-mail; zhshhong00@163.com,

42



2024 25 3 HA

R

L)

KNEMBBASHE. S0 BEFEEN, 2
oKy . RESERNEERE Y, RAEKE
FRVEIIR R RIS K=o P ARSI S
T R AR PHERREE R AL, Mk
PRI N A IR B 5 O AN E R B AR A A B
AEEEM ., EMPERKATRIS, Z2m®. b
LI | T RRAFREAS (L it E KR R IAL S WIIN B,
HABCGEEMIRZIEES, WYY EKKREFE
F B T, AR A AR R e A
PR AT 2 BT EIRAE T AE /N Bt A
0.05 mg/L ) ABT SFECHPI AT, I miR
KBRS, BEERAIEE Y. M8 T4
MREAS SR M &/ N AR AL BE, Tl 4 = 2 BE AU
PR 5 5 WA B ™ (e oK RiEd & R
T RRA AR SWIN LR . 2RI, RERS MR
WRIKRIRAILE, DR ERET, a1
YA U, H H A R SR AR T T A

XANEMRARE KK T ARy, ARER
ARSI, R 8 Pt A (AR AR AR A T ROAE
PR TR, A AN R AL FRAC /N2 DT 2R
Y. MBS ZES, Mkt HELS N
KAETRAEDERIAT, WA N
AR, $E/NE R BEIR AR .

1 MRI57E

1.1 RIERE Sith
R T 2023 48 12 A 5 H—25 H7E W B0 i
oAb T A P Iy A B2 R BRI 7R 3 ] X
(113° 78 E, 35° 12" N) 17,
1.2 KIaptty
BN NI AN, R TR 9087
HEIAE Y AE TR L 8 B, HON A ARIR
FER S R RIEEILER 1,

=1 FEEVEKATHEERD RS E

Tab.1 Main components and concentrations of different plant growth regulators

744 B A By Wiy R (%) K
B- AL WE/KWEVR  B- BALRM 98 T PR AR R A PR T
i W KWEDR SIS 98 ] R A A RO PR A ]
L% WE I KWEDR  RE2ERED 98 KRN g LRSI RHE A PR W]
R W I RBWEDR BV R 98 T R UL BH AL R A PR ]
M SN UEE7/ Nt e SN 90 FRL R AE YR BR 2 F]
AN WE I KEEDR EEmM 98 T P B AR AL R A PR T
AAPP ZEHH] ERZNE7) RIER AT D) 98 T AL BT BR 2
JE AR EE7N 37/ SRR . BRI 90. 30 T SR A SR BR A W

1.3 It

R LA, Fhi 9 AMbEL, BEAMAEEE 3 Tk
B, UZRBACHR IR EX I (CK) , T1 ~
T AbFEH 8 Rl AE KA T, Ho, T1AbEN
B- LR, Jiti MRS 15 mg/L; T2 &L AR
WY, TFHMREE 20 mg/L; T3 AP WARAES , JitifH ik
Ji 20 mg/L; T4 &P, Jiti FHHE 150 mg/L;
AbFE TS A BESENE, AR 20 mg/L; To b
R AT, M 20 mg/L; T7 ALFE K AAPP
AR, VR 20 mg/L; TS ALBEAHKE 20 mg/L

S HERR SN, TO ALFHAMREE 50 mg/L [ HE IR EH o
IR 2 L AW FIAR, B0k
30 Bifh, 3G B A /NE IS,
1.4 MERRESHE

TEAC/NEE =], WAL BRI R . Hb B35
THE ., R ELRIRRTEASH SRR T E .

R BAAL PR R AL 15 AR, WM ZE
B2 TR A (em) &

M ERTE. RTE: BAEL P 30 AR
B St _E 35 4 H IS K e S 105 °C 2% 75 30 min,
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HHEE 2 WA, BR T7 AbREAN, HAAEHEANE T
CK &/NEMRK . IRAGR . R MmN B,
T7 A PEAHEL T CK &/NEMRK . MREER. A
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T2 A PR IR Bl K, W#F & T CK. T3, T5
K T7AEHE; T1. T4. T5. T6. T8. T9 &b B AR
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Tab.2 Effects of different treatments on root morphology of winter wheat seedlings stage

gEt UK (mm/ k) MR (mm)  HRARH (mm’ #)  HREKER (mm®/ #F)  HRRE (/86
CK 846.1d 0.47¢ 196.1f 1248 3¢ 137d
Tl 1527.1abe 0.56¢ 594.1bc 2832.7b 184bc
T2 1653.1a 0.50de 470.9de 2560.7¢ 221ab
T3 1371.7¢ 0.50de 430.4e 2232.2d 250a
T4 1552.2abe 0.53cd 712.7ab 3217.1a 202b
TS 1417.0bc 0.65ab 699.9ab 2640.6bc 163cd
T6 1491.8abe 0.61b 567.9cd 2622.3bc 201b
T7 467.3¢ 0.50de 107.9f 736.8f 59
T8 1551.8abe 0.68a 775.6a 3373.0a 202b
T9 1568.2ab 0.63ab 797.6a 3274.1a 203b

T FSIBR R A RNG FREFORZ S B3 (P < 0.05)

M2 PR HEER I RE (T8, T9 ALBHE ) KELE ,

JEFEBR A M 20 mg/L B hI % 50 mg/L, &/NE
MR RS Fabr Jo B A8 4k, WA 2 Pl AE R B ik
JER AR A/ NER R K
2.2 FEIIESTZ/INEHEEEHE T

3 nJ AL, T4, TO PRI HL BT, R
TH., BTHELIESS CK AL TR K,
WO LA S VR [ IR E 1 Ml B A R4
INEHHIRAE R R T « N 2 IR E (TS,
TO A3 ) MAYRERINE, BRI M 20 mg/L
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MARTFEF, T4, T8 Fl T9 4k FE ¥y AR T+ A
BT CK MRS, T7 BT E K, HET
CK B#IK T 35.71%, Xl HEEH TR A K AT
W BG B T7 RSN, HAb AL PR T EAT
BT CK WA ARFRE .

METFEMEA, T4, T AP AT EAH
BT CK MR w3, 70k 23.86% il 28.41%.
2.3 FEIBHIR B RETEMN

AR F AR E R EUE T )G, AN SS
REBIR T4 5 T9 A PEVIEKR K, 45100 086 5
0.84; T2 5 T8 b FIHE IRz, 75K 0.67 5
0.70; T7 AbPESF-IME /N, ZAEBEAEARK . AR
RFL. AR AL ARIE EA T CK R B 4
HlRCR . WEBHTE A 258, i 150 mg/L Wl
W H TR I S 50 mg/L J3 e R A0 B AR A LAt A B 4
INEHAERKE T BABRINBER, feh&/NEZmrT

HIZ 4 AT, PR RAL PGB T3, MR

BE5E SR
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Tab.3 Effects of different treatments on biomass of winter wheat seedlings stage

ik pp Mo EESTEE (g/30 #k) RTHE (g/30H) STHE (g/30 %) i (em)
CK 0.60c 0.28d 0.88e 14.82d
Tl 0.62bc 0.36abc 0.98cd 14.85d
T2 0.63bc 0.35be 0.98cd 15.79¢cd
T3 0.61c 0.31cd 0.92de 15.66¢d
T4 0.70a 0.39ab 1.09ab 17.83ab
TS 0.56d 0.34bc 0.90e 15.78cd
T6 0.56d 0.31cd 0.87¢ 16.45bc
T7 0.72a 0.18e 0.90e 16.55abc
T8 0.65b 0.39ab 1.03bc 16.85abc
T9 0.72a 0.41a 1.13a 1791a

®4 PRLEBTZNEERETE. RS RIRALTERNRERB O

Tab.4 Membership functions analysis of different treatments on total dry weight, plant height, and

root morphology indicators of winter wheat seedlings stage

fh s MTH M i35S REER *ﬁ%jﬂﬁﬂ *E?%;ﬁf/”\ R T
(g/#) (em) (mm/ # ) (mm) (mm’/#k) (mm®/#k) Sz
CK 0.04 0.00 0.32 1.00 0.13 0.19 0.41 0.30
T1 0.42 0.01 0.89 0.57 0.70 0.80 0.65 0.58
T2 0.42 0.31 1.00 0.86 0.53 0.69 0.85 0.67
T3 0.19 0.27 0.76 0.86 0.47 0.57 1.00 0.59
T4 0.85 0.97 0.91 0.71 0.88 0.94 0.75 0.86
TS 0.12 0.31 0.80 0.14 0.86 0.72 0.54 0.50
T6 0.00 0.53 0.86 0.33 0.67 0.72 0.74 0.55
T7 0.12 0.56 0.00 0.86 0.00 0.00 0.00 0.22
T8 0.62 0.66 0.91 0.00 0.97 1.00 0.75 0.70
T9 1.00 1.00 0.93 0.24 1.00 0.96 0.75 0.84

TE: * R 7 MR R R F 9 E.
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