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Effect of dominant weeds on wheat growth characteristics under different
planting densities and fertilization treatments
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Abstract: [Objective] This study, with an investigation of the effects of planting density, fertilization, and
neighboring weed species identity on wheat growth, is aimed to provide scientific guidance for wheat
cultivation. [Method] With wheat (Triticum aestivum) and two dominant weed species [wild oat (4vena fatua)
and barnyard grass (Echinochloa crus-galli)] selected as target species, a competition experiment was conducted
between pairs of wheat and weeds, by setting four planting densities (4, 8, 12 and 16 plants- pot™'), four wheat-
weed planting ratios (25%:75%, 50%:50%, 75%:25% and 100%:0), as well as with or without nitrogen
addition. After growing for about six months, the total biomass, plant height, leaf and root functional traits of
wheat were measured. [Result] (1) In monoculture or mixtures with weed species, individual wheat’s biomass
decreased with the increase of planting density and the proportion of wheat (P<<0.05) (i.e., the occurrence of

negative density dependence). (2) For individual wheat plants grown in monoculture, fertilization significantly
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increased their biomass and leaf area (P<<0.05) while for those grown in mixture with wild oats or barnyard
grass, fertilization had the trend to increase the biomass, root length and root surface area, which did not depend
on weed species identity. (3) The interaction effects of planting density, proportion, and fertilization
significantly affected wheat root length and area, but demonstrated no effects on other traits. [Conclusion]
Fertilization enhanced wheat’s aboveground traits in monoculture and belowground traits in mixed cropping,
with consistent negative density dependence in both systems. This indicates that agricultural management
outcomes are influenced by weed interactions. [Ch, 4 fig. 1 tab. 38 ref.]
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Table 1 Planting pattern for wheat and weeds

it zfgf FRLEBIONE Zei) e ke
VAT 162 (AR IR i 2547
/N AR (W) 4.8, 12, 16 100%:0 AT G(APHRIBEE £ A4

WAL T6ZR(AFMRIE S A 44)

) RIEAE  24F AR LA 648, N E 3R L35 248)
N BFORIE(W-B) 4. 8. 12, 16 25%:75%. 50%:50%. 75%:25% A
WIE  24ZLAFRIAE B R A 64, A3 BIRIAE L 45 248)

) o KNG 2445 (PP 64, N3 Rd Lu 45 248)
INAE P TRAR(W-0) 4. 8. 12, 16 25%:75%. 50%:50%. 75%:25%
WEAC 247 AFIRIAEE R 6%, NS IR L4 24)

FREIRRE (W-B). ZUIEHE /N I H MG AE & (210.000 kg hm?), Xf W &2 2.182 g JR K, 7E#%
FATVE R NI T ARG — R MRl A Ak e rh U R AR A 225 i iy i T, T R B Y [R] B
HR BN RN B AR FL TR L 1 2R BT 128 2, RN IX 2B, BRAROY B 0 B 45 30
B2 AT MR AR 152 . FERSARIT 1Y 2 JE O 2R AR TR Sl i A T AN AR, TR ROk A T
T AEAR S o
1.3 $BRRiNE

R R R IR e R AR A3 M R RS, FHZE IR K R T S BT 65 C M4 N 48 h £H
i, AR CKEEE 0.000 1 g) FREBUEARAE it o X5 T boptk,  SoREm A B0 RO S AE b 3580 19 i
KPS R, D AR RMRE ;. IWRERRAEY) T BEPLE RS D T B B0 3 2 — 10 il B 50 2 i 7 0 2 - e 1
R, EFEM T MR A R B .t AR Digimizer ZEit AR AN &, R BT ELD R TERR
Ho R A/ TR R AR, My T BT/ e BT R R T B S i X T
TR, B AR & 451X (Expression 12000XL, EPSON) #1 WinRHIZO AR 2 /0 M4k -l A AR AR K.
FE AR . AR R AR T B 5 AR AR, MRK/AR T B 53 LU, ARAARRUAR T i i
THA AR, TR AR 2%
1.4 HESH

FIr A B0 R R 4.2.3 BT M A . R ggplot2 A2 EP B R IR AR HEA T LA 10 IR A%
BUEAC U B BAARFT A B4, SEMTR ] stats A6 SO EUS BB TERPE RIS .y 225007 M 2
P, SrMrAiAe s iE . R L . RS X /INE AR A Re R 052 e s R vegan BT RS EE iE 1 T
TORAHT,

2 HREHAAM

2.1 FhiE R E AN MEPE XS B R /N A KA Y RSN

FERFRNERMT, TGS REMEAL, BEE PSR, INEA Wi B & AL (P<0.05); JitifE o2
HOM T A, PO 8 MR- A B IR K, 15 58.8% (K 1A, P<<0.05). fEDIREMR T, X T
Mo bR, NAZ R SRR S AR R 2 B Oy 4 bR T BEROR, A R R R T s e (18] 1B). /NEZ
I T R A it A i Bt 2 o A 2880 3 3 R T A RN, it A S e T AR, LR %k 8 k- A
AR K, A 143.4% (K 1C, P<<0.05). /INFZ Y LU T BR7E Five 2 B Bl s s O o e A i A8k, 5k
F RO AR b, FfRE Rk 8 bk - 4T B, MEARA I T AL, AL 111.90 em? g ! K 168.60
cm’ g ' (B 1D, P<0.05). /A2 R 400 S0 ARG B e 7 A it S o o 5 7 A 28 5 186 K S e e T A Ak b 34
T FE it AR 5L B 2 o 28 B 1 R 22 U IR A ka3 (] 1), XFFARPR e I R o 2 38 4 el A
MK ARRWA, HARRFURIAR 42U B (8] 1F~K), BRI, PR S8 B T IR 2 5 i BARR /N 22 1 A
Yy A B, AR PR E ARSI

HURANE B R E I IR R EA G, e S R T BT R S SE (8] 2A);
BRR/NEE AR SRR AR IR ARG, FUAR AR FUAR K R IEAI G, PRSP S A SG, HUARIAR R E
Hoak 4 AHRA SR (B 2B),



5 41 55 6 1) FOR A AR PR 5 A AL Ak B A2 X /INAE A A RAE 1 5 ) 1255

B g0 c D 200 .
a g Top @ ab abab
E60 (Y bbby g o 150
j=’s =) a b ab
JDE = S
® 40 E = 100
< = =
¥ 20 e =50
B 5
0 0 0 =0
4 8 12 16 4 8 12 16 4 8 12 16 4 8 12 16
T AL 25 S /(R - ) bR 2 S /(R - ) TR S (b - ) RIS T /(B - 757
e 0.8 3000 Sa00,, A
i 0.6 E 300 »
= 0. N
£ £ 2000 2 :
i-éi 0.4 i.E E 200 =
1 000
H 02 - @ 100 =
= 2
=) 0 0
4 8 12 16 4 8 12 16 4 8 12 16 4 8 12 16
T 25 5 /(R - ) T 2 B (R - ) iR 2 (B - ) T 2 P (VR - )
K,
oy
55 O ki
= O e
&
1
=2
0 0
4 8 12 16 4 8 12 16 4 8 12 16

TR 85 R /(K - 1) TR /(PR - ) T 2 B/ (k- )
B T BHEEARER . AN R P RERR A PRARAN R b B E) 22 57 2. 35 (P<<0.05).

A1 AR E fesb et B3k F & KA Hh

Figure 1 Changes of wheat biomass and functional traits with N addition and planting density treatments in monoculture
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Figure 3 Changes of wheat biomass and functional traits of wheat in W-O mixture with N addition, planting density and proportion
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Figure 4 Changes of biomass and functional traits of wheat in W-B mixture with N addition, planting density and proportion
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