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tae) 4 — AR ARl 2 AR AR RUARY T LG N P R
by TR 2 (Phlox subulata) 46 2R Kk 45 Bk
& 22 AR R R /N R SR M W R S N AR SR T
JE M 5T SR L R AR O U X R
FORA AT B M2 MR R E WK, 6
o HLo7 A M B . 4 b B AS R AR AR B
HEEERAT &RV ER R AR RS
JEOUTS AR 3 30 A () AR i Y K BOBAT R BN 4L S
HOHE R RN 8 A % EE g3 A 7 R e K BB
MR 0 2 FOR B R IR BT A B T BB
R, LA I 25 5 AT 32 2 5 s, MR
BRI LAY K BOBL P A2 iR AR SR AL B A A

1 #RF7E*E
1.1 REXER

PRV (VA et M) e = N 1 B S 21
£ E E 103°19'42" ,N 36°38'28" . f§4k 2 060 m, 4FF
KRR 1. 1~2.4°C, M A P AR 13.0~14.4 °C,
SAE =10 CHY TG sh BLUIR 1 738 °C L, 4F B H B B 5L
1 750~2 150 h, 4B 7K & 250 mm 22 47 , (7K 2 4 1
T~9 7 M 120 d A o TR AR AR T  4
K8 T AL G A B X . % X Ik R R R
FE0.5~1.0 m, A ML & AR . JL 8 A 2 A vk
INUE
1.2 #X4r#

B AR Y L T A BB A
BOHL RN O K BOR RS 34
1.3 RIigit

I B T 5N, 43 TI(EO + 40T R |
T2(BH+ETE) T3(BH+RER) T4(HH|+ =
), TS(BO A, CK) o 54K FRAE K /h— B H 4P
(5 Hb B Py . AEALEE A 1A M B AR BN 54T
BB, 474 50 m, A7 1A #E 2.5 m, 78 BB AT ) L AT B
30 cm & Fh B A AE ), 49 40 B 0E AL 50 m X 12,5 m=
625 m*. 20184F 4 H 14T B 5 I E 75 Fh 7 44, U2
M AR AR . AT ORI A B R R 4 N

90 kg/hm* 1 15 kg/hm?*, i J& 7 1 2 48 ] # & 22. 2
Tk /hm® #1133, 35k /hm*, KB4 38— 3K .
1.4 MNENBRFZX

- HE 3R 43I A2 £ 2019 1 2020 4E Fk Z= 2R FH S A8 B
BRI RS P S 10 m f9 AP A AL 3 B A IORE
KIS B PR (BEA T 10 em, W JE 20 em) M A7 8] +£F
(R BE 20 em) , A8 KU 5 0GR A7 0 5 4 B0 M TR
AR AT A A AR S A L
T pHAA TR . S IR b pr g (e
b Ak 2 53 BT 5 RN AT I 5+ A ML R 4
e AR 2% vk, 2 AR LR E A — A ok e B T
AR BRI Lk 1R F KB B  pHAE
SR FH LA I 2

18 B K I 2 2020 4R H SU & 41 5 RE +
K Ay DA X £ Ak AT ] 0~20,20~40,40~60 cm
b K G AT I S TR — Ak B 22 a5 S BT M .
M w435 H20H 6 H 14 H . 7H 24 H 8H
28H .9H 26 H;

FREORCEINE 2019 ,2020 4F 6 H WLELIC 48 [ ] 2%
LR g

BB 46 77 I E - 2019 F 2020 4F |, 16 K 44 1) 45
R sk /N X 78 77 i

2 HRESH

2.1 AEAEMEXNLEFSOEW

2019(% 14F) 202005 24F )il g e 3= W], 5 TS
(CK)AHEE T1. T2, T3, T4 % + 33500 (0 i A AR
[l (A b ML (R 2) .

FHEA A SR LEMRER R 0.70~0. 83 g/kg,
17 18] 2 0. 61~0. 85 g/kg; 4% 2 4 #R PR 24 0. 68~0. 82
g/kg, F1 18]} 0. 62~0. 87 g/kg, 2 4E ¥}y T2 T4 5 H:
flo b3 e 22 2. 5 T5(CK) A F AR B 47 ) i Ak
KRl 4.29%~40.32% . Horp T2 3404 18. 57 %~
39.34%, T4 ¥4 & 2 17.14%~40.32% , T1 34 & K
7.35%~34.43% , T3HMF AR . 29%~27.42%

F1 KM T EERBLIER

Table 1 Basic physical-chemical properties of the soil in experimental field

R/ HHLT/ S5/ R/ A/ i/ b/ i
em (gekg ) (gekg V) (mgekg ) (gekg ) (geem™ ) %o .
0~20 6.50 1.25 20. 3 0.39 1.13 8. 10 8.23
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Table 2 Soil nutrients under different interplanting patterns

+ 554 IURE A7 Ay T1 T2 T3 T4 T5(CK)
. o5 14E 0.78 0. 83" 0.73 0.82° 0. 70°
7N
55 24F 0.73 0.81" 0.75b 0.83" 0. 68
2R/ (gkg D
A/ (gkg
| W5 14E 0.82 0. 85 0.72° 0. 84* 0.614
f1ln
W5 24F 0.81° 0. 86° 0.79° 0.87° 0.62°
. %14 0. 48" 0.53° 0. 44 0. 45" 0.33°
7N
5 24F 0. 50° 0.55 0. 46 0.47 0.3
ﬁ@e/ ]) Bty q: ab a 4 b 4 b 41-
=W/ (gekg
| o5 14E 0.52° 0. 46" 0. 38 0.44° 0. 28
(F
W5 24F 0. 46 0.47° 0. 45° 0.43° 0.32°
. 94 23. 12" 24. 57 24. 22 23.35" 22. 62
7
20/ (e ) o5 24F 22. 87 23.78" 25.62° 23. 50 23.77°
8/ (grke
, %514 25. 44° 24. 75" 27.42° 23.95° 24. 46"
(A
o5 24F 27.31° 24. 54" 26. 88" 24.12" 23.82"
. 5 14F 33.74° 36. 55° 36.68° 26. 74 24. 369
TN
—_— N Wi 24F 35. 68° 38. 96" 37.68" 26.87¢ 25.31¢
AR/ (mgekg
- J 95 14E 38. 03" 33.88" 26.76¢ 28. 21° 24.83¢
17lH
o5 24F 38.23a 35.67" 27.69¢ 28.79¢ 24.96¢
- o5 14E 31.93b 36. 86° 28. 42° 28. 43¢ 25.03¢
N
W N 5 24F 32.66" 38.67° 30. 64" 28.49° 25.78°
W s (mgekg
, o514 39. 26° 40. 87* 35.09" 38. 43" 24. 76"
f1lm
5 24F 40.18° 44.31° 37.19° 39.43° 24.16°
. 914 0.19° 0.21° 0.18° 0.16" 0.15
N
S/ by 55 24 0.18" 0. 25" 0.21" 0.17° 0. 16°
AL gkg
, o5 14E 0.19° 0. 24° 0.18 0.15° 0.14°
11ln
Wi 24F 0. 20" 0.27° 0.24° 0.18 0.17°
. 914 7.27" 7.61° 7.32" 7.29" 7.04°
7
R — o5 24F 7.31° 7.89° 7.64% 7.49° 6.85¢
it/ (gekg
| o5 14E 7.53° 8. 29° 7.67° 7.30™ 6.50°
17l
o5 24F 7.55¢ 8. 64° 8. 10" 7. 64° 6. 54¢
. W5 14E 8. 35" 8. 27° 8.21° 8.33° 8. 48"
7
" W5 24F 8. 34 8. 26" 8.21° 8.31° 8.51°
pH
J o5 14E 8. 45 8. 38 8.31° 8. 40° 8. 54°
(AL
o5 24F 8.41" 8.37" 8. 30° 8.39" 8. 56"
. 5 14E 5.84° 5.33° 5.03% 5. 58 7.12°
7N
. 55 24F 5. 78" 5.28° 4.85° 5.33° 6.82°
s ; 5 14F 5. 87° 5.53° 5. 26° 5.61° 7.23
f1la
o5 24F 5. 74 5.41° 5.17% 5.72 6.98"

T = [T AN [A) 5 B R 22 S 1 W 2

TIEABEE R 14E 8 0.33~0. 53 g/kg,
55 24F 0 0. 34~0. 55 g/kg, T1,T2 5 HAlb kb B 7] 22 5
AT EE 14E M 0. 28~0. 52 g/kg T1 5 Hifth kb 34t
) 2% 5 W% 56 24F 4 0.32~0.47 g/kg Z 18], T5 5 H
flb kb PR 25 53 B3 . 5 T5(CK) M AR B A7 18] B A
B IE 33.33%~85.71%., FoH T1 M4 i 43. 750~
85.71%, T2 44 iF 46.88%~64.29%, T4 3 ig
34.38%~57.14% , T34 33. 33% ~40. 63% .

+HE SRR R 14N 22.62~24.57
g/kg, T2~T3 5 TS5 A 2 5 0. % , %% 2 4F Jy 22. 87~
25.62 g/kg, T1. T35 H At Zb B[] 25 5 25 A7 A58 1
4E N 23.95~27.42 g/kg. 5 2 4E R 23.82~27.31
g/kg, ¥ T1. T3 5 Hfhab iR 25 5% 8 2% . 5 T5
(CK) AH L AR BR A7 o] S 44 38 MR R 0. 04%~14.65% .
Horp T3BGE N 7.07%~12.85% , T2 44 {4 0. 04 % ~
8.62% , T1HLBRES 2 4F T B 3. 79 % , HoAth &b 3 3% Wi oy



76 GRASSLAND AND TURF (2022)

Vol. 42 No. 3

2.21%~14.65% , T4 R R 58 2 4F A7 A 58 1 4F T [%
1.14%~2.09% , H.Ah 4b BRI 0E K 1. 26 %0 ~3.23% 6

MR i PR 14 24. 36~36. 68 mg/kg,
T2.T3 5 HAth &b ¥ 1] 22 5 W 35 5% 2 4F Oy 25,31~
38.96 mg/kg, T2 5545 kb3 ] 22 55 1 35 s A7 (M) 5% 14F
24.83~38.03mg/kg . 5 2 4F H 24. 96~38. 23 mg/kg,
B TS5 &abm 227 0%, 5 T5(CK) M AR PR .
A 18] B A 1 o 6.16%0~53.93% . Hivh T2 34 i
36.45%~53.93% , T1 4 & Jy 38.03%6~53.17%, T3
HOWE A 7.77%~50.57%, T4 H% F A 6.16%~
15.34%.

R R A MR PR S 1 4E S 25, 03~36. 86
mg/kg, &5 2 4F K 25. 78~38.67 mg/kg, ¥ K T1 54
Qb A 22 S W s AT W) 56 1 AR AE 24. 76~40. 87 mg/kg
T1.T2 5 HAih 4b ¥ i) 22 5 W%, 55 2 4F O 24. 16~
44.31 mg/kg, T1 5 H A 4 FE(a] 22 5# @ % . 5 T5
(CK)AH L AR BR AT ] S A3 1% 2y 10. 51%6~83.40% o
o T2 86 0E Ok 47.26%~83.40%, T1 H4 0§ N
26.69%~66.31% , T3 M4 iF & 13.54%6~50.20% , T4
HEE R 10, 51%~63.20% o

doME o RCH AR, R B 14N 015~
0.21 g/kg, T1~T3 5 T4~T5 6] 2 5 W& , 55 24N
0.15~0. 24 g/kg, T2 5 4 kb ¥ H] 22 57 8 3 5 A7 A1 58 1
A0 0. 14~0. 24 g/kg B 2428 0. 17~0. 27 g/kg, 3
Sy T2 5 FHo Al A #HH] 22 5 2 3% . 5 TS5(CK)AH AR BR
A 18] B A 1 R o 5. 88 % ~71.43% . Hovh T2 34 i N
40.00%~71.43% , T1 & K 12. 50%~35.71% , T3
¥ OWE A 20.00%~31.25%, T4 3 i§ R 5.88%~
7.14%.

AN Y R, MR PR LA N 7,04~
7.61 g/kg, %5 24 K 6.85~7.89 g/kg, ¥ R T2 5 HAth
b 3 A) 25 55 8 2 4TRSS 14 6. 50~8. 29 g/kg 5B 2
48 6.51~8. 64 g/kg, ¥k T2 5 H A 4k 3 [H] 22 7 &
# . 5 TS5(CK) M AR BR AT BB AR 5 3. 27 %~
32.72% . Hop T28AMH M 8. 10%~32.72% , T3 B4 i
H3.98%~24.42% , T4 ¥ Ky 3.55%~17.36% ,T1
R R 3. 27 % ~15.98% -

+ e pHAE , AR BREE 140 8. 21~8. 48,55 24F N
8.20~8.51 Z [al ;4718155 14E J 8. 31~8. 51, %8 24F H

8.30~8.56, ¥ T5 5H A Ab#H] 22 5 3% . 5 T5
(CK)AH LR PR A7 M) B ARy 1. 5320 ~3.64% . H
H T3 B IR 2.35% ~3.64%, T2 & IE J9 1.53% ~
2.98%, T4 F& I/ A 1.29%~2.35%, T1 [ i{ N
0.71%~2.00% o

R A RBRES LA 5. 03%0~7. 12%,, 5
2 4 fg 4.85%0~6.82%0; 17 [H] 55 1 4 4 5.26%~
7.23%,, 55 24E N 5. 17%~6. 98%,, ¥ K T3 5 H Al kb
P 25 8%, 5 TS5(CK) M AR PR A7 1] 4 1 b g
9 15.25%0~29.3500. H o T3 B i@ A 25.93%~
29.35%, T2 M if A 22.49%~25.14%, T4 [ & N
18.05%~22.41% , T1F& IR} 15. 25%~18.81% .
2.2 AEAEMEXN LESKENE W

16 2019 4F 5~9 H 59 5411, 5 T5(CK) A Fb A7
[H] & KR AE 0~20 em £ 2 T2 I 35 $2 5 26. 76 %6~
69.70% (P<<0.05) , T4 & % #2& & 13.53%~58.58%
(P<C0.05) , T3 B % #& & 5.96%~31.05% (P<
0.05), TIXAETH 9 H BEF# M 12.93%~15.61%
(P<<0.05) (® 1-A) ; 7£ 20~40 T cm + )2 T2 I Fi#
B 13.49%~43.03% (P<<0.05) , T4 & % # &=
12.72%~30.60% (P<<0.05) , T3 &% #2755 6. 50% ~
18.40% (P<<0.05), T1 & & &5 4. 28%0~19. 57 % (P
<<0.05) (I 1-B) ; 7 40~60cm + Z{XFE6.7.9 H 2 5
B, HP T2 B EHE9.56%~37.45% (P<<0.05),
T4 5 F 3 7.04%~35.78% (P<<0.05) , T3 & # 4%
B6.11%~26.33%(P<<0.05), TIM{UE7 H B&EEm
27.82% (P<<0.05) (& 1-C).
2.3 AEEMBEXITITERENE N

Fr B b 1) 2% B 3 B A4S UK B (Agropyron crista-
tum) 1 T (Plantago asiatica) . 5. Bk 4% % (Legumi-
nous grass) A B2 B 35 532 (Sonchus oleraceus) . K
#] ( Cirsium japonicum) . JK 2 ( Chenopodium album) %
(£3). 5 T5(CK)M M, BURATRIEF LR H A
BB R 2 M A e A B Bk s R R B, o
T1~T4 kb B oK % B 3 0l /b 64, 1426~79. 720
T RO W D 94,76 % ~100% | 4 B B D
100%; & B % T1, T2 4> % & & F &% 73.70% .
86.17% , T3, T4 43l i & 8 Jn 512. 96 % . 151. 97 %
T SRR K8 T1. T2 ¥ W3 T 100%, % 75 2% T3,
T4 43 5 & % F [ 53.98%0 .83.69% , K& T3 W& T
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e K%

LK A%

A

AL ] ] ]

Al ]

OTr OT2 ®ET3 mT4 0OCK

B 72.07% , T4 30 34.08% 5 K 45 T2, T4 4 5l F B
100%, T1. T3 43 5l i 2 T B 81.41% .85. 13 % ; Ho A
ZRHFT1.T2 50 5 F R 81.82% .82.95% , T3.T4 5
T B 50.68% . 51.70% ; Z% B G Ak ¥ i T3 T K&
100.65% , T2 T % 83.88%, T1 F W& 67.36%, T4 fi
Ao I e RROR BUR R (T3) i 3, B AE (T2)
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K2 o

&

x3 TRAEMEXTHRENS
Table 3 Statistics of dominant weed species in summer un-

der different interplanting patterns

B em™?
FRER TS T1 T2 T3 T4 T5(CK)
vk 13. 26" 7.50° 8. 00° 8. 50° 36. 98"
KT 1.00° 0 2.30 1.80 34.32°
R 2.13¢ 1.12¢ 49. 65 20.41° 8. 10°
figied 0 0 58.16" 20. 61° 126. 37°
PN} 0 0 1.50° 7.20° 5.37°
B R A 0 0 0 0 66. 2
V33 2.50° 0 2.00 0 13.45°
HoAl 1. 60° 1. 50¢ 4. 34 4,25 8. 80"
ait 20. 49¢ 10. 12¢ 125.95" 62.77¢ 62.77¢

T« R AR A [F/NE 7 b 3R 22 5 .35 (P<<0. 05)

/A
E1 AEEMEKXT 0~60 cm THFEEKE
Fig. 1 Soil moisture content in 0~60 cm soil under different interplanting patterns

TE = P P AN [) 05 3 () — I 004k B L 7E 0.05 7K A 22 7 1 25 1k

2.4 AEAEMEXTHBREILF=EMNZNT

UL 5 Ay A R 2 RR ) 4R i O GRE AR 1Y
(R 3) . AREFMEXT 2019 4F 2020 4F H 3 fif
B =823 o 5 208. 00~6 326. 00 kg/hm? .5 320. 67~
6 824.00 kg/hm* . 5 T5(CK) # H , 2019~2020 4
T2 ff 48 77 & 42 5 21.47%~26.98%, T4 #£ &
17.42%~18.55% (P<<0.05) . =R EHE (T2) &
B ZE(THRZ.
3 it
3.1 EMEDNLTERSNZI

PO R g R R ERRAEE A 11 A
HJa 2 AR R MR AR EYEE
P o RIS R ST A A R B A AR A T AR T
T LT S dE o T A B B AT 4 R R, 2 I
() Ff 1 = R A R A AL A RO
25 25 R AR I 5 4 R 3R B R AN AR R S TR A T AR
3T I 25 4R R TR S PR b Y A L R
AR, Ba CEHP R REVEM =
WA R A PLBT A AR S R A K
KA SRR R R 56 2 I H Y & R+
A AR 2 RO R A LT LR
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Table 4 Rose flower yield under different interplanting

patterns
4y i PR ersm ) ?ﬁ%rx%/ e/ %
[N 1 I m (kgthm %)
T1 27.89 26.48 26.89 5417.33" 4.02
T2 33.16 30. 28 31.45 6 326.00° 21.47
2019 T3 25.31 26.44 28.45 5346. 67" 2.66

T4 30. 47 28.31 33.83 6174.00° 18.55

CK 27.12 25.34 25.66 5208. 00 —

T1 30.72 29.42 31.31 6 096. 67" 13.45

T2 33.57 33.94 34.85 6 824.00° 26.98

2020 T3 27.65 25.94 26.22 5320.67° —1.00
T4 29.97 31.56 33.12 6 310. 00 17.42

CK 26.47 27.34 26.80 5374.00° —

i« [ SV B ARG P 8 R OR 22 57 3% (P<<0.05)" —7
(VST
A PR o AU K BB R G ) 0
R TR PR AT 4 A A AR R
RO RO A HL B 25 P SR AR ) 21
e A R B Y R R A (4
B AR AR BOR LR R (TR 248 B8+ 21
(T4)RIMPRES 248 AT TAR BT R, w] WLESFh
A5 4 TR o & B S E A BB A RO
HEFR oy 1 2RORNF FE R PR AR G
3.2 EMEYXLERSHRME

XS5 IR DA Ay A T VY A JBR 354 - 1 ok
A UKL R AR AE A 4 R B X
BT B3 A — R ) 2k AR o 22 B AR DA Bl
HSR A B G o, A S B AL PR A A T
A KT Na A FRER B 20 SR
I A T BEHE DB A 22 A A TR R 4 A TR IR
R AT RAMB - T . AR E R (T2)
AR 78 (CT3) AW R it 22, 45 BB AR B A AT
(] - 48 pH {0 B b 5 T R 32 A L T 40 B A
AR BRI R 7 B N 5 A R A A R
1 T A DL B Y BUR R PE A G
3.3 EMEY KRBT E L 5K HI N

A A AR BT 9 R B b P 5T R 8 2%
(R DD R K K . SEANAE AR

SAEGE AR EM I, 28 B AR AN TR R A
SR AR AT SR il A5 S K A ) 3 (P <<0.05) 4]
75 4. 58% (21, 84% ; In 4/ W WF 5 45 SR 3R WY 4% [l
P = i R R R R 3 (0~20 em) AR H
WKy fr . AR P AR B S A K
R R R R R BB+ A (T2) BB+ 2 48
(T4) FHH+RER(T3) HI+HLAL TR (T, 24
oy s /N A 1) MR ) L R Al R R R XK 43
THREEE A o N D %8 B A% 25 b A A mT A R ) B
BAT IR e MK A 28 & o AR+ 2 & KR
S 5 R AR /NS R H R b T A IS P AR AR
F XK A W TR A G
3.4 EFEYTITIE S E K HD R

SRS B AT DN A R B A e R B g R L BR
AR L A IRUT ) BIF g 45 SR 3 W Il AR T DLk
- ) P T A RS AR, AN RE R X R R
Fi AR DA JE 18 A% G2 10 3 B4R S BOR R A
i 2, SRR, R R R R A ) 2 1]
M5E f R EBIE T ER R AN R m H 525
e KRS R E R RE X 22 R R B — 2 i
MR o AR50 B 7 R R A AR R R
BRI Xt b TR 4 IS P E TR A T Xk A
B JE S A AR AT I 2 RN S R AR B D X AT
i) 2 1 i ek S b
3.5 AEAEMBEXNHRBREL=EMNZIN

MG B R FE A O I AR R AR AR AR
FITRN T . SRAEEIE O R E R E R R T RE 4R
B R OK B9 T R R, R AR R e R
Xt 2 AR A ) (1 1 7 R S i R A R A Y R 2
BB O, H 18 N R, A B B [ AUV D A T
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Effects of rose interplanting on soil nutrients

and weeds

DAI Li-lan',ZHAO Ya-lan',ZHANG Huai-shan’, XU Qiong',NIU Yun',

LING Jian-xiang’, XU Xue-jun'

(1. Lanzhou City Agricultural Technology Research and Extension Center ,Lanzhou 730010, China;
2. Lanzhou Institute of Husbandry and Pharmaceutical Sciences of Chinese Academy of Agricultural
Sciences, Lanzhou 730050, China ;3. The Yongdeng County Rose Research
Institute, Yongdeng 730304, China)

Abstract: This research was to understand the impact of interplanting of Rosa sertata X R. rugosa soil nutrients,
rose yield and weeds. The results provided the theoretical basis for optimizing the cultivation mode of Rosa sertata X
R. rugosa and for large-scale planting. The experiment was designed to compare four modes of interplanting: rose—+
Onobrychis viciaefolia ('T1) ,rose+ Lotus corniculatus (' T2) ,rose+Salvia japonica('T3) ,rose+ Edgeworthia chry-
santha('T4) ,and rose as CK('T5). The results showed that rose interplanting significantly improved soil nutrients and
the yield of flowers, and reduced the quantity of weeds. Compared with CK, T1~T4 significantly improved total ni-
trogen by 4.29% to 40.32% , total phosphate by 33.33% to 85.71% , available nitrogen from 6.16% to 53.93%,
available phosphate from 10.51% to 83.40% , available potassium 5. 88% to 71.43% , organic matter from 3. 27 %
to 32.72%, soil moisture content from 6. 67% to 72.96% ; reduced total salt content by 15.25% to 29.35%, pH
value from 1.53% to 3.64%. T3 was most effective to weed suppression and reduced weeds by 100.65% ; T2
yielded the highest rose flowers which increased by 21.47% and 26.98% in 2 years. Interplanting was beneficial to
increase soil nutrition, water content , inhibit weeds and improve the rose yield, and reduce soil salinity. Rose—+Lotus
corniculatus ('T2) was beneficial to maintain soil moisture and improve flower production; T4 was most effective in
weed suppression.

Key words: Rosa sertata X R. rugosa;interplanting ; soil nutrients; weeds



