Hans Journal of Agricultural Sciences ‘R\F}%, 2025, 15(6), 765-770 Hans X
Published Online June 2025 in Hans. https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2025.156094

B FH T HRIERARE TR

HAAE, PRE, BRY, H2LE, X8
ZE AR E B R, 2B

it

Woks H . 202545 Hs5H: FHEM: 20254F6 s5H; &AM HM: 20254F613H

R

AT TIRRSNFIR D AR RPR B RB IR, FCRE T =M e fEm+ A5 —
o GREH, (1) FBRORBEHESN, HIESKRTE. HEBRERBRRREPRNSEEH
Ks (2) BAORLER, MELKTEPRRAENBEEENEZN TEES; (3) BBHIEREAN,
AERHERTE. FEMREREVERPRRANRAAGMERER K. ik TUERMLSS
SRAFRO R RIS MR R, REEAREB R ARG EB e R FE—PERF
TR R T HIRAEARTL, RAREERENE L.

XK ia
AR, WADTRT, WRRR, KEFEER

Study on the Changes of Cotton Heterosis
under Reduced Nutrient Conditions

Chungui Pan, Xiaozhao Hu, Genmiao Bi, Lanying Ma, Chengmei Wu

Cotton Seed Farm of Dongzhi County, Anhui Province, Chizhou Anhui

Received: May 5%, 2025; accepted: Jun. 5%, 2025; published: Jun. 13, 2025

Abstract

In order to understand the influence of external nutrient conditions on the heterosis of cotton re-
lated traits, three nutrient supply conditions and twelve hybrids were set up in this study. The re-
sults indicate that: (1) when nitrogen, phosphorus, and potassium supply were simultaneously re-
duced, the mid-parent heterosis of cotton whole plant dry weight, seed cotton and lint cotton yield,
and number of bolls per plant significantly increased; (2) when nitrogen supply was reduced, the
mid-parent heterosis of cotton whole plant dry weight showed a more significant downward trend
in the stage; (3) when nitrogen, phosphorus, and potassium were applied normally, the variability
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of the mid-parent heterosis among different individuals of whole plant dry weight, yield, and bio-
logical traits in the later stage of growth was the greatest. Conclusion: This indicates that a corre-
sponding relationship can be established between the change of hybrid vigor and the change of ex-
ternal nutrient conditions, which will lay the foundation for ultimately revealing the mechanism of
hybrid vigor. Therefore, further research on large samples in different nutrient conditions may be
of great significance for revealing the mechanism of hybrid vigor.
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KIALLR, M LB R AR Z IR R MG, H A0 ST RIS [FIPEAE T 6 57 N A8 2 R 7)1
RN F A B R R, AR IR IAS — B S, (I AR ASEEIRES (1] DRI — b
M TR AL BN, A SRR AR RIS B AN 5k A P B AR Z IR SR IR 2R e 53— 5T, AR
T A A A ORISR AL R 0t B, T RLAE I T T SR A L B R % e B A
H Tt P o 2 PR A S MR SO0 2 7 A AR AR AN Al i A By, DRI, b R 0 4 2 A T 2 AR
HMw TR AR LB I T AAAESE TR IR E A P B B — e 3 BT TR,
DRI IR BUR B[R I D D I, AR BB AL A A T O . (HIZ P AR IR 73 26 AF X A I 55 1
SO R T B VR R WARGE, ASCE i, RN E TR AR %0, e e E s
e BRI FE 5, IR R s A8 AR S5 WL X A 20 X LR A S B R

2. MM ERZE

RIGHEMHE 7 ML R FP(R) & 12 N3P —AR, 7 ANEFh(R)aHE 3 MEER B, 438Q1) A
i D015, (2) Hik T112 f&(3) I 3517, Hioh 4 MMM EARL, 43514(4) 80, (5) i 41, (6)
WL 15 K(7) WA ="5, 3 MERTEAEILS 4 MR BRI BRI H 283045 12 AN FFp—4R. HIA
RERX B, BN 3 AL L, AN A AT AT AERNA) . RF 667 m?jii N 10 kg + Jifi P2Os 6 kg + it
K.05kg (B). % 667 m2jififif P20s 6 kg + Jii K2O5kg (C), %l B B =FiIERI D HI LR . o BERRES &
A, BRI TTVE LR ARG S, 10%EAE, 6 10 H 7 H 20 % 40%F1 50%. EIX 4% 7
AR (R) B 12 NP —AR. B/NX 2023 4TIX, #EHRF 667 m?22000 #k, —IRES, HAhHME
. 50 4% 1.00 g/kg, A &% 22.60 mg/kg, A 108.62 mg/kg, A HLET 26.08 g/kg, pH 6.8, Hi#H
M. RIS 117.1, 46/ 30.5.

METHA: 4 AESRW(7 A 10 H, JHETE) 6 A 20 H, th 250 /E) & A 20 H,
BRI, AN A —AT AT R — J7 A ORI Tbk . F2HURMR 5 105°C %75 30 40%h, 80°C
BEEEENE AT E, F MR 50 Zeh el e R E . Koy, AR S/ NX A 10 FAfi,
Gt AR AR R SR BCTPIE . K AR R B ESEUE . R IR R N R — A S XCRIE 2 %
dRCESE E 5 .

DOI: 10.12677/hjas.2025.156094 766 ol


https://doi.org/10.12677/hjas.2025.156094
http://creativecommons.org/licenses/by/4.0/

R %

3. RE5S

TR TEZERE, TSR, BRI, AFERAC TR 10% K, AN
WAL 2 [A)55 SOt/ FEMUREII i ], ASFIMEAE 7 i 2 183 19% M3 K-F, ANRIE AL B2 [A)54 1%
FIKF, W R .

XpF R LAY Z R, T EIRY], ARREERZ T, B 1ORECBONAK 73 Rk 1) 8 2K
S, MR R ISR 5K, BARERAR L. KBRS IA B 190K =R IS ik IE], KR T
PR BREEKRS KRB REKE, REER 5%MHRKFY, BARBEE. MR EE 1%H55%
Ko BAIR(E WA 1 Kk 2.

Table 1. Whole plant dry weight of hybrid and its parents under different periods and fertilization methods (unit: g, mean *

standard deviation)
= 1. A EIREAFIMERE /i 2 TR H—RFIEA SR T EERNM: 9, HE + iEE)

U TENE 75 % A% KA
7H10H A 76.5+15.8 67.6 +17.0
B 81.3+17.2 72.2+20.4
@ 80.0 +16.5 69.8+17.5
8420 H A 197.4+20.6 172.4+27.0
B 2244224 203.3+38.6
C 200.1+19.3 184.7+23.2
9H20H A 280.9 +45.8 248.6+48.3
B 311.5+51.0 281.2+66.3
C 295.1+45.6 270.3+476

Table 2. Cotton yield and biological traits per plant under different fertilization methods (mean + standard deviation)
2. ARG ZEZ TRILEHRTEREYMHIRGIE £ WEE)

BEETTE FRe(em)  RECR(Y)  RE(T)  #E(9) RIp(%)  AFHRBE() SR (g)
1056+78  189%04  287%58 57+03 402+11 11284158 453%139

A 99.9+9.9 18.7+0.6 24.1+10.3 56%0.7 39.9+0.7 92.6+21.9 37.0+17.2
B 110.8+6.2 19.8+0.6 32.6+9.5 58+04 40.0+0.8 1249+176 50.0+16.0

105.3+8.1 19.6 £0.7 27.1+113 57%0.7 39.7+0.9 1035+222 420+20.1
c 108.2+6.0 19.2+0.6 30.8+6.3 58+0.3 405+0.9 1172+17.0 464+146

1031+74  192%08  255%87 56+05 406+11 97019  385%173
T RPHCT A BT AR —AUE, BT AR A .

XFEe 3 AT AT, B Sy IAE = A EURE IS A LA [R] it AE 75 v D) Ak B 8 AR B I KN o FEEURE
W, MEAE A S B, XA 1x6. 2x4, 2x6 K& 3x6UMNHEABRAT A, Hi/\AN4HE
¥R A > B, AFLEIHERN 14.7%, EBF KT B HIEIE 12.8%; B 5 CHIEL, NH 1x6 &2 x6H4
HERNAB>C, HRTAHEGHANC>B, CHREIIMER 13.6%, AT B MEIIE 128%; A5 C
FHEE, 1x7. 2x4, 2x5 & 3x6 WUNMHAGEINNA<C, HR)\ANHEGHNA>C, ABHE14T%K
F C RIMH 13.6%. =it e /7 Bk 1K /NIsF N A > C > B;

EEFERIT A, A 5 BAHEL, 1x6. 2x5, 2x6. 2x7 M 3x6 LAEAHAEEINNAMNT B, H
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HEMHEERINN A BERT B, BIE A KN 135%, B3 KT B 11.4%; B 5 CHt, + A4S
YR NB>C, B BMH 11.4% 2 E KT C EHE 7.9%; A5 CHLL, +-AMHEHERMNA>C,
A [ RME 13.5% 5 KT C MEE 7.9%, Bk EXRI N A>B>C,

Table 3. The mid-parent heterosis (%) of whole plant dry weight under different periods and fertilization methods
= 3. FEIFEAFERR T A TRtk TEPFEMRE (%)

Tt A WfE +

BRI i 1x4 1x5 1x6 1x7 2x4 2x5 2x6 2x7 3x4 3x5 3x6 3x7 f
A 146 171 225 129 69 109 222 146 108 7.6 18 191 147%52
7H10H B 108 126 24 119 82 91 23 134 6.6 22 196 133 128%65
C 121 142 219 13 94 11 171 145 10 3 208 161 136%5.1
A 162 154 207 13 92 9 182 116 91 89 152 162 135+4.0
8H20H B 75 115 23 85 71 93 216 118 67 42 189 73 11462
C 66 73 159 62 44 41 179 73 38 23 166 28 7.9%56
A 128 143 166 135 106 115 16 131 88 69 112 156 126+29
9H20H B 8 75 18 77 61 89 196 63 62 41 14 42 92+51
C 81 88 166 71 58 77 15 76 63 76 16 45 92zx41

Table 4. The mid-parent heterosis (%) of biological and yield traits of cotton plants under different fertilization methods (mean
+ standard deviation and distribution range)

= 4. TR T E TIRIE ARREMIIRF =B R P EME (%) (9E + FREERSHXIE)

TEAETT % Frim BB (DRZE PeE Ko KPR B His i &
4014 0.2+05 215%6.7 47+18 12+17 23.2+6.2 234+76

A 1.9~-5.8 -0.3~1.2 12.+£36.0 1.1~7.0 -1.0~-3.1 15.6~34.0 16.1~36.2
44+238 0.3+0.38 18.1+9.0 27+24 09+22 202+8.0 196+84

® -0.9~7.5 -0.8~1.5 6.6~35.4 —0.9~7.0 -3.0~4.0 14.0~38.6 11.6~41.2
45+19 0.3%+05 18.1+6.9 33%25 18+19 222+76 20.7+6.6

¢ 13~74 -0.4~13 6.8~31.2 0.4~7.5 —2.1~4.3 13.9~32.0 9.3~35.3

R, A5 B, {X1x6. 2x6 ) 3x6 =NMAAGRIMANBMKAT A, EAAAN4EB
BIRENT A, AESME 12.6%2% KT B BEH1H 9.2%; B 5 CAHLL, 1x6. 1x7, 2x4, 2x5 &
2 x 6 LHNMHEGRMNB KT C, HREANMHEGH NB/NT C, BWHLBMELN 9.2%. A5 CAHLL,
L1x6. 3x5Kk3x6 =NMHAERINALE CHIERAMN. HRAUANHAEGHRNAREKRTC, AN
MIME 12.6% 5% KT C FAME 9.1%. ik RPN A>B=C.

FLRG M =it A 7 ik A R T Ak T S R A 5 AR A o DAEDURE: S50 S5 S0 28 EURE S48 vl SR (TR . e
W, FE), AT EA, EMRBINMAEE Lx4, 1x7, 2x4 & 3x5, HHNANAERFMT
FRFE. IMEMN 14.7%2 09 13.5%, BEGCTFE. AIEURE R - A 20 HORE e (TR R e B, R TED), 2
A IMMAEGH 1x7. 2x4, 2x5 & 2x7, HR/)\ANHEGHAN. BIMEMN 13.5%%W N 12.6%, BEAH
/N

XFMEAE T vE B, fER ], MR AIEMAHEH 2 x5, 3 x4 &3 x5, HIIAHERMRA
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PN SIBMEM 12.8% N 11.4%, FREECNEZE. EHHH, 1 x 4RI, HRp+—NHEm
/No BIMEM 11.4%F10 R 9.2%, EE .

X HEAE T C, AE R, 2x 6 RIUNIEM, HAR+—ANHEG WA SIEM 13.6%3140 N 7.9%,
W50 e EPIEI, 2x6 J3x6 /N, HAR T ANHEGERIONEM. SEMEMN 7.9%8W N 9.2%, 14
L ETE

PAESE RN, WK Fal—8tE FoRWEE, (1) AREBEERT, 7EBUREIA SIS i = A
B, Lt AR AC VRS SRR SR LB, BRI (R AR Ay, WHCRE A R TR 18 T R . (2) &
WA I8 it A AN R I A AR 3SR kNS, T BB A AR B G, RRE TR (3) Uitk
BRI, ORI A BRI A PO 5y, (R B R R B AR, R AR A RS .

MWF 4 B R W, ST =M%, LT A AGIAE FHMER, e REE. RELKY
DU MR R R AN, SRR BOBRF . B = MR A BRI i3 7ok, SRR E
SKf -~ B 5 = AMIR H SR AL AT DAASEAE 7 V25 K, T ELAE At B8 50 S R SR8 640 59 it FH 3 b 77 92 )
BIERAK HHMNE 4 TEH, e RS B PRE. K. BRI E AR L
MR R R34 rAE v, 2 ABURE S 2 il FF B a3 K

4. RMRE

WEGEAT TR PR A O IR 24008, SRR M4 BT =8 LN T, (L) AT L A
W FOAH SR (0 A i 345 [2]-[8] - TEAIRIGHUEE P v WX AL S . (2) WA Z FIE— @A FMBE
Py R S IR 2 b 35 52 5 0 3 1) R a4 [ 2] [5] - ZE A IR0 L o /] WA M 0. (3) #E— & &M T,
VR GK A RTAH S HR AR 3 R V5 U/ RS [9]-[10] o #E ARG HURE 31 7% 109 R s 340 T DL ol 0
BB = P75 2 S ANt FH IS, A5 F 723 B AR 2 SR S MR P DL 348 I [12] [13] 0 75 AR R0 HURE 391 5 37
rh R B SRS R AR XA DL . AXER H, S as R SR ARE . FEAR RN RIORE I A SR O kb
FAbFE IR AR HRIE, JRER[14] [15]98B%[16] Sk 7K 73 [17]-[21] i A= P e B 55 7= B 2= AR 3598/
256 LA EAH R SCHIR S50 nT WG Y, YD B —FR 50 nl 28 MRS, TR 22 R 2 s 2 P A 3558
ARSI RAE—MRIE T, [R5 B B — IR0 A D Z R o DR AL B, RIR 4 SR DL 45

BB [22)3R M, fERBLAME T, REFRD RN, SRR RISCE B YRS fL, AT/, (1) 4
BRI A RIS, XEEFRE RO 5 R FE B MM, IR A A o (2) AR IR /DS, Ak
FFRIATE . (3) REEARTIR T, MIEFER—F5 5 ™ HIG/D I, AT SEML R BN . 7 FE
PR, FFPR AN AT R T RN % R AR R AR T B INARE T &, DL SR AAIR
6 HURE ST b U () &5 SR — 5. 2022 SR AR (25 Xie FHAS IR T FEREL T AEAE 1B O S A8 S e AN ) 7Y 5
AT ZRF AR, $EH T HollB R, RV N AFIR B T8 LT 5, fEERAR T 1
BUR, SRART AL G S AR A, i FL AQ R BN SR B R ) DUIE R Rk, AT R I R A B
EYEGE R I H, FhcRE B SR Y, IR R R S B T SR R TS, AR RN
R NIMVERL . 5 2, IR AR R I 25 A T BT R B i — R AR AR 3y, IR AR R AR AL
MI[1]. A LA BRI S S IR AR TEAI L A, R BHEE LA 35 00 26 A 5 2l A 34 W 3 A8 A 2 11X L
REAVEN, WRTTRERI[22]. X AR LA R AT AN I e et . R, d3E— B AR AR
B AN A TR 2 A ORI AP 90 A A EE 1 2

SE
(1 REME, R, FHEZR, 55 AMRHIE BRI T5 vk S e A P K R 5 R B[], 14%, 2024, 46(8):
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