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Effect of 3 — methyl phenol at different rates of irrigation and intercropping on
water consumption, and yield of wheat and faba-bean

LUO Zhao-Xia, CHAI Qiang

(College of Agronomy, Gansu Agricultural University, Lanzhou 730070, China)

Abstract A pot experiment was conducted to investigate the effect of 3 — methyl phenol and the rate of irrigation on water con-
sumption and yield of wheat and faba-bean in monocropping and intercropping systems. Irrigation was done to keep soil water con-
tents to be 45% , 60% and 75% of field capacity at 3 — methyl phenol concentration of 300 X 10 ~° mol- kg ™'. Results show
that the total water consumption of wheat and faba-bean under intercropping is 12.87% ~ 31.56% lower than that for wheat and
faba-bean under monocropping. Allelopathic effect (AE) of 3 — methyl phenol on water consumption of different crops is insignifi-
cant; but irrigation rate, and cropping pattern are significant correlated with total water consumption. 3 — methyl phenol negatively
affects yield of wheat and faba-bean, but that effect on wheat is weakened by enhanced irrigation rate, while 3 — methyl phenol AE
on faba-bean yield under different irrigation rates is not significantly different. Both biological and economic yield of intercropping
systems increases by 15.3% ~ 37.41% and 5.98% ~ 31.27% respectively, in comparison with monocropped wheat and faba-
bean yield. Intercropping as well weakens the negative effect of 3 — methyl phenol AE on faba-bean yield.
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Tab.1 Effect of water supply rates and 3 — methyl-phenol on water
consume amount of wheat faba-bean intercropping mL
JG 8] i Zb B No 3 — methyl-phonel treatment [6] FH 3 4b 2 3 — methyl-phonel treatment
HEAK K
- AR /N PAERT NE /TR S (Y PAERT N /TR
ater supply rate
(%) Monocropped Monocropped Wheat/faba-bean Monocropped Monocropped Wheat/faba-bean
‘0
wheat faba-bean intercropping wheat faba-bean intercropping
45 4713 ¢ (a) 4287 ¢ (a) 3080 ¢ (a) 3607 ¢ (a) 3530 ¢ (a) 2760 ¢ (a)
60 6507 b (b) 10 040 b (a) 6040 b (b) 6 667 b (b) 11 570 b (a) 7 850 b(ab)
75 12 473 a (a) 17 727 a (a) 13157 a (a) 13220 a (a) 20 347 a (a) 13917 a (a)

NG FAE R OR A FAE 5% K I 22 5% B35S o B TR A — 4 2K K S AS [ 45 2K ) A9 FE K B 22 5 . The small letters mean the difference

between treatments is significant at the level of 5% , and the letters in brackets mean the difference between cropping patterns at the same water supply

rate is significant.
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Fig. 1  Allelopathic effect of 3 — methyl-phonel on

water consumption of different cropping systems
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Tab.2 Water consumption dynamics of different treatments in the whole growth period ml

b 3 H#(H - H) Date( month-day)

05 -01 ~ 05 -09 ~ 05 -16 ~ 05 -23 ~ 05 -30 ~ 06 -07 ~ 06 - 14 ~ 06 -21 ~
Treatment 06 -28 ~
05 -08 05 -15 05 -22 05 -29 06 - 06 06 -13 06 -20 06 -27

W1, 8 75 630 963 227 677 937 642 554
WI, 327 657 830 777 437 880 1 090 873 637
W1, 1392 1 342 1317 1 867 1 067 1483 1907 1350 750
AW, 0 23 413 713 233 570 787 401 466
AWI, 294 439 710 1123 350 763 1197 990 800
AWI, 1708 1532 1 547 1933 933 1567 1 883 1356 761
BI, 240 513 560 730 160 493 600 580 410
BI, 1126 838 1327 1120 553 1047 1393 1794 842
BI; 2 388 1 866 1 683 2 000 1150 1783 2 423 2 389 2 044
ABI, 150 343 720 373 137 403 573 553 277
ABI, 1277 1170 1263 1 490 770 1313 1727 1 446 1114
ABI; 2 892 2012 2 090 2 417 1283 2 200 3133 2 526 1 794
WBI, 58 178 440 610 73 380 530 456 354
WBI, 273 564 773 943 320 680 993 834 659
WBI; 1329 1 304 1 500 1767 917 1517 1873 1572 1378
AWBI, 0 100 250 537 23 343 540 452 514
AWBI, 650 873 947 1 240 503 930 1127 921 659
AWBI, 1767 1417 1483 1767 1017 1 400 2 050 1611 1 406

®3 ARMAKERBRBEATHNE BEFE
Tab.3  Effect of water supply rates and 3 — methyl-phonel on yield of wheat and faba-bean in different cropping systems

Qb B Treatment

A=) 77 B Bio-yield (ge pot ')

253577 B Economical yield (g pot~')

) FH 13 oK
Rate of

kK KT
Water supply

BAENE WAEANE

LR ()

IF] #f 7 BAENE S BIfEANE S BERE S BfE&RE

Monocropped Intercropped Monocropped Intercropped  Monocropped Intercropped Monocropped Intercropped

3 — methyl-phoenl rate

wheat wheat faba-bean faba-bean wheat wheat faba-bean faba-bean
(10 7% mol+ kg™ 1) (%)

0 45 46.33 b 27.54 be 73.62 a 41.61 ¢ 14.89 ¢ 8.32 b 25.25 be 12.95 b

60 59.55 a 36.93 a 76.39 a 49.38 b 20.96 ab 13.32 a 28.86 ab 18.07 a

75 64.37 a 37.92 a 77.57 a 59.6 a 24.49 a 14.03 a 29.69 a 18.95 a

300 45 39.22 ¢ 23.00 ¢ 60.18 b 39.68 ¢ 11.24 ¢ 5.61 ¢ 17.41d 10.69 ¢

60 58.84 a 32.58 b 66.31 ab 44.56 be 19.08 be 9.89 ab 22.12 be 14.29 b

75 63.39 a 37.81 a 76.67 a 46.16 be 21.93 ab 12.64 a 20.67 ¢ 15.32 b

T/ B 38 7 A TR AL K R TR i) B9 K7 B0 55 8] £ P 5 A 5% K OF B 22 R 3% . Different small letters mean the yields difference

between monocropped and intercropped crops is significant at the level of 5% that treated by same rate of water and 3 — methyl-phenol.
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AW Az [ W B s 22 R B E L 5D
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YED 1 52 ) KT HE R AR B, 5] B 356 B ﬁfﬁcm
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Tab. 4  Allelopathic effect of 3 — methyl-phenol on yields of wheat and faba-bean at different water supply rates

H W) P2 Bio-yield (g pot™!) 25 3% 7 i Economical yield (g+ pot 1)
KK
Vaor gty MEAZE O BEAE wfEED WERS efehx BEAE BEES EEED
tes (%) Monocropped Intercropped Monocropped Intercropped Monocropped Intercropped Monocropped Intercropped
rates (%
wheat wheat faba-bean faba-bean wheat wheat faba-bean faba-bean
45 -0.1535b -0.164 9 ¢ -0.1826 ¢ -0.046 4 a” -0.2451b -0.3257b -0.3105 a -0.174 5 a"
60 -0.0119 a -0.1178 b -0.1320b -0.0976 a” -0.0897 a -0.2575b" -0.2335a -0.209 2 a
75 -0.0152 a -0.0029 a -0.0116a -0.2255hb" -0.104 5 a -0.0991 a -0.3038 a -0.1916a"

* F2 7 (6] B 0F BAVE 5 MR)AE PR R i A B N FE A R LK KR TN 22 B B 3 ¢ means the allelopathic effect of 3 — methyl-phonel on yield of

wheat and fababean between monocropped and intercropped is significant at the level of 5% under same water supply rate.
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