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Abstract: Four species of fruit tree that are interplanted with grain crops in Guanzhong region, Shaanxi

Province, China were used as research objects to study biomass, nutrient cycling and circulation character-

istics. The results showed that among four species, the annual average biomass of Diospyros kaki was the

highest, the retention level of the nutrients was lower than others, suitable for being interplanted with

grain crops. Amygdalus persica exhibited the strongest capability to enrich and absorb nutrients, deman-

ding large amount nutrient elements, suitable to be used as a short-term fast-growing species for its fast

growing character. Juglans regia could grow in lean soil. Significant differences were found in nutrient

cycling among different fruit trees species, indicating that rational consideration should be taken to select

fruit tree species based on actual situations to create the best economic and ecological benefits in developing

{ruit tree-grain crop interplanting.
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Table 1 The basic situation of investigation plots on fruit tree-crop intercropping system in Guanzhong region of Shaanxi

SRR I 1 SURMEIE P EIREAR -4 42 SR - 34 ek g AT HE R MFHEZ LA E
B S3i1) ) Fp W/ a /cm /m /m /m /B« hm™2)  /(ge+cem™®)

bk — /N E itk 10 12.47 4.56 3.78 4.3X%5.3 439 1.32

iR — /N il B 11 12. 30 4.75 2.40 2.5X3.9 1026 1.29

ekt — /N B bt 7 8.47 2.30 3.50 2.0X2.9 1768 1.37

FUp— N it 12 8.00 2.50 2.00 2.5X2.0 2 000 1.26
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Table 2 Biomass and annual average productivity of tree species on fruit tree-crop intercropping systems

S ] £ MAZER /(e hm ) A A
B 1%/ a , o,

A ¥ o HLi Ak 1 L fif /Cebmeanh
%k 10 2.065 0.842 3. 808 1.066 0.123 1. 486 9. 390 3.034
i 11 4. 807 0. 862 12.065 1.528 0.191 12.628 32. 080 15.179
Bkt 7 3.710 2. 865 11.107 3.183 0. 004 3.537 24. 404 8.973
AL 12 3.088 2. 240 5.614 5. 300 0.242 2. 400 18. 884 5. 827

22 AERBEELRBEPFRARKEKRTHIERS L1 [ 8 SR TCR ALY IR N DI REAN A, B F2 O0 RAE A

FORE

W) R B SR I0 R B 20 A FEAE — 5 TR e T AR W)
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SEHE T3 R D S 5 W AL A K R M OT R 3 A Y
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YIARTE & B M AR 8 3R JC R AR [A] — &8 B Hh iy 43 A o
AR, F 3R A FRER A M SR E
NP K & & S AHEF M AR (126,511 g « kg ') >
BEA (116,574 g« kg™ ) >##E(109. 132 g » kg™ ")
AR (100. 689 g+ kg 1),
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Table 3 Nutrient element contents of different organs of aerial part of fruit tree and in the soil in trees-crops systems

MR R 0 R i HLH F WE e
it ol Pt /(g+kg ) /(gekg ) J(gekg )  J(gekgH  /(g-kg ) /(gekg D émg'kg’])

23 N 24.815 17.638 15. 706 5.772 5.772 7.957 993. 600

P 1.277 2.901 1.577 0.628 0.628 0.686 0. 005

K 4.196 10. 178 6. 787 0. 550 0. 550 1.514 103. 583

i B N 18. 332 6.799 13. 308 5.123 5.123 24,707 1 143. 400

P 1. 200 6. 096 1. 266 0.444 0.444 1.472 0.005

K 21.130 6. 889 8.161 1.153 1.153 3.711 108. 765

kA N 25.164 13.732 14.798 3.318 3.318 10. 809 1 065. 300

P 1. 773 5.627 1.073 0.463 0.463 0. 944 0.032

K 9. 868 17.478 3.120 0. 547 0. 547 3.453 220. 236

AL N 20. 391 11. 330 5.494 10. 902 10. 902 7.495 1 374.000

P 1. 216 4.597 1. 150 0.436 0.436 0. 587 0.034

K 4. 775 13.503 3.540 1.498 1. 498 0.939 274. 483
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$730.835 g kg ', RELF P KILEGERE A
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17.478 g« kg ' MM T HAL R 0.547 g« kg ', —
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Table 4 The nutrient elements reserves in soil layer

about 0~20 cm in trees-crops systems kg + hm?
L ] R FESFESFCEN &
A N P K P
Bk 6 541. 265 34,871 681.919 7 258.055
Tl A 7 355. 827 36. 417 699. 724 8 091. 968
Bt 7270.828  219.592 1503.108 8 993. 528
AL 8 656.471  215.236 1729.245 10 600. 952
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AL B SR T R R R R T
X EFRICRER I = R . 58 R EOUT 5 16 2R
FE— IR BB T A8 R SR WO
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Table 5 Annual cycling volume of nutrient elements of
four tree species in trees-grain crop systems

kg e hm 2 «a!

SRR ] A A7) i
itk i A3 Bt EX 0]

WH  FRPITHE

5z 5 N 30. 790 35.170  103.082  62.231
P 2.160 1.831 10. 115 4,706
K 6.466 30. 734 43.752  16.957
JERuY- N 20. 906 15. 794 72.088  45.676
P 1.076 1.034 5.078 2.723
K 3.535 18.203 28.268  10.697
peaeth ey N 0.873 19. 376 30. 994 16. 555
P 1. 084 0.797 5.037 1.983
K 2.931 12.530 15. 484 6.261

Y R
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Je F B AR R 2 PN A BT LU TE L
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Y ikAT B IR0 2 B RS I A R
PR DA Rk Z o X — W 5 28 B AORI LA MO 1 45
for T (6] A Wy BE AT 2 S B8 55 R 5 B0 IR A R
[ 14 25 4985 FEHE P 0 - B = AR = 8 e =
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Table 6 Characteristic parameters of element cycling of four fruit tree species in fruit tree-grain crop systems
FEE IR TR WG AR
T H SRR (] 2 R} Ao

N P K &it

e i 2 8/ % Bk — /NE bk 0.471 6.194 0.948 0.543
iy — /N2 il A 0.478 5.029 4.392 0.926

et — /N2 B4 1.418 4. 606 2.911 1.745

BB — /NFE L 0.719 2.186 0. 981 0.791

R/ % Wbk — /N2 Kbk 32.076 50. 192 45,332 35. 245
i} — /N3 il 55.092 43.543 40. 768 53.236

et — /N By 30. 067 49. 794 35.391 32. 823

Ry — /N FL 26. 603 42.128 36. 921 29. 559

BHEEK/ Y% bk — /NE %k 0.151 3.109 0. 430 0.191
i} — /N2 il g 0.263 2. 190 1.791 0.493

oAt — /N E B 0. 426 2.294 1.030 0.573

B — N 2 0.191 0.921 0.362 0. 234

& 250/ % bk — /& Bk 67.924 49. 808 54. 668 64.755
iy — /N2 il bty 44.908 56. 457 59,232 46. 765

et — /N2 B 69.933 50. 206 64.609 67.178

B — N AL ff 73. 397 57.872 63. 080 70. 441

HE 250/ % bk — /& %k 67.924 49. 808 54. 668 64.755
A — N il By 44.908 56. 457 59,232 46.765

e — /N Bt 69.933 50. 206 64.609 67.178

B — N AL ff 73.397 57.872 63. 080 70. 441
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