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Effect of Nitrogen Application on the Growth and Leaf Physiological
Traits of Eucalyptus urophylla and Dalbergia odorifera Seedlings
under Different Root Partitioning Patterns

XU Junmo, PAN Ting, LONG Jiafeng, TANG Wenyan, TIAN Shiyun, YE Shaoming”

(College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: Leguminous and non-legume tree mixed system, as a sustainable development model for artificial
forest cultivation, which plays an important role in ensuring timber yield and maintaining nitrogen balance.
A pot experiment in greenhouse was conducted to investigate effects of different N fertilizer and root barri-

ers on the seedling growth, leaf physiological, root morphology and biomass of E. wurophylla and D.
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odori fera intercropping system. The experimental designs included three nitrogen fertilization levels of 0,
3 and 6 « g N per tree and three root barrier patterns including no barrier, nylon barrier and plastic barrier.
The results showed as follows: (1) seedling height and ground diameter of E. wurophylla and D. odori fera
presented an increasing trend with the increase of nitrogen application. Under different root barrier
patterns, the seedling height of E. urophylla and ground diameter were the best without barrier, while D.
odorifera grew much better under the model of the plastic barrier. (2) When compared to the non N
treatment, the content of leaf superoxide dismutase (SOD) activity, peroxidase (POD) activity and soluble
protein content for each species relatively increased, but the content of malonaldehyde (MDA) declined.
(3) The total root length, total root surface area, total root volume, mean diameter, root tip and specific
root length of E. urophylla and D. odorifera increased by applying nitrogenous fertilizers, and differed
from each other significantly. Under the same nitrogen level, the root growth of E. urophylla was no
barrier > nylon barrier > plastic barrier, while root growth of D. odorifera exhibited plastic barrier >
no barrier > nylon barrier, and under different root barrier patterns the growth between both species was
significant different. (4) The level of nitrogen, was resposible to the biomass of various organs and total
biomass of E. urophylla and D. odorifera. and reached its maximum when the nitrogen level was 6 g N
per plant. Among the biomass allocation of various organs, the proportion of biomass of each organ for E.
urophylla was stem (40. 59%) > leal (32. 37%) > root (27. 04%), for D. odorifera was root
(47.67%) > stem (40.08%) > leaf (12.25%). These results showed that E. urophylla and D. odori f-
era mixed system expanded the root horizontal and longitudinal level of nutrient ecological niche, and
enlarged the space for root absorption of soil nutrients. At the same time, the root interaction enhanced
the nitrogen fixation ability of D. odorifera, and it had a great impact on the production of soil available
nitrogen.
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Table 1

The aboveground growth of E. urophylla and D. odori fera seedling under different treatments

Ab ¥ Treatment

Mt E. urophylla

(&7 D. odorifera

9T Sy Bk AHAE K Az iN=] B Wi

No. Root barrier N level/g Ground diameter/mm Height/cm Ground diameter/mm Height/cm

T 0 10. 84=+0. 34d 78.48+4. 42¢f 3.21%0. 23e 14.334+4.71cd

T, Z:[;ﬁ‘ 3 13.50+0. 42¢ 82.36+3. 71de 4.76+0.17c 17.73+1. 94cd

No barrier

T; 6 15.79+0. 38a 119. 2145, 32a 6.80+0. 16b 25.8342.51ab

Ty 0 9.17%0. 19e 75.134+5. 15¢ef 2.5740. 26f 12.71+£3.43d

Ts I . 3 13.27+0. 46¢ 89. 2346. 36cd 3.30%0. 16e 16. 254 3. 68cd
Nylon barrier

Ts 6 15.14+40. 36b 105. 81+3.54b 4,0440. 22d 20. 6244, 13be

T 0 9.25+0. 3% 70.3844. 87f 4.80%0. 36¢ 15.90+2. 92cd

Ty Hﬁlﬁ . 3 11.28+0. 34d 94, 33+5. 54c 6.6840.21b 18.6543.57cd
Plastic barrier

Ty 6 13.44+0. 39c¢ 96. 325, 96¢ 9.92+0. 37a 27.8845. 84a

T - R B N M AR 22 5 R SR [ /NG 5% B 38 7 Ak B i) 22 57 1 %5 (P << 0. 05) 5 T [l

Note: Values in the table are given as mean = SD; Different letters in the same column show significant difference among treatments at
0. 05 level(P <Z 0.05); The same as below
x£2 ARLEMEMHZMESEENFEEERNZTE
Table 2 The leaf morphology of E. urophylla and D. odorifera seedling under different treatments

o S Al W B Ak il O a1 W A AR N R

b SOD activity/(U « min™ '+ g ') POD activity/(U « min™ ' « g™ ") Soluble protein content/(mg « g ') MDA content/(pmol » g~ ')

Treatment g g W e A R i W e AR Fe I W e A FE I W e L
E. urophylla D. odorifera E. urophylla D. odorifera E. urophylla D. odorifera E. urophylla D. odorifera
T, 188.6940.91h  189.7040.96f 345.6343.91g 264.53+£4.74e 13.26%0.1le 14.2840. 15¢ 1.1940.12b 1.484+0. 24a
T, 210.5840.54f 225.31£6.02c¢ 479.54+1.20c 286.69+2.97d 13.76+0. 04c 17.4540. 35¢ 0.77+0.02de 0.97+0.02cd
T, 269.72+1.97a 276.77+8.99a 524,94+11.38a 320.7242.43b 15.5540. 22a 23.314+0.48b 0.57+0.01g 0.62+0.03fg
T, 199.95+5.67g 178.98+2.73g 364.4746.03f 253.63+2.76e 13.45+0.02de 9.9640. 33g 0.84+0.01lcd 1.24+0.05b
T, 230.73£0.66c 218.4441.05d 450.5942.11d 265.24£3.53( 13.7340. 03¢ 13.1840. 451 0.74+0.02ef 0.80+0. 02de
T 250.03+0.22b 239.63+£1.58b 498.97+0.41b 292.99+1.31d 14.7240.22b 16.0940. 06d 0.42+0.01h 0.53+0.01g
T, 179.1640.761  195.6941.09e 372.70£0.93f 286.24+0.35d 11.4540. 32f 15.7240.17d 1.3640.08a 1.1140. 01be
T, 217.04+0.68e 245.26+1.37b 429.03£10.41e 311.41+£0.11c 11.63=£0.04cd 17.43+1. 30c 0.944+0.02¢ 0.73+0.02ef
225.2040.10d  279.62+0.79 452.41+5.82d 359.19--8.70a 13.8740.005¢  25.4340.42a  0.65--0.03fg  0.46-+0. 04g
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Table 3 Effects of different treatments on the growth of root of E. urophylla

ib g MR B R 3R 1T R B AR T HAR JiiEve LR
Treatment Root length/cm Root surface area/cm’ Root volume/cm?’ Mean diameter/mm Root tip Specific root length
T, 566. 82+ 33. 85de 276.47+3.55¢g 5.46+0.27e 0.57=+0.02f 862.75+9. 72e 4.727+0. 20e
T, 673.48+64.07c 391.50+2. 06d 6.314+0.13d 0.81+0.02d 981.82+5. 64d 5.860. 80d
T, 831.22+87.55a 537.19+2.33a 9.5640. 37a 1.4140.07a 1359. 15+ 34. 20a 7.04+0. 36a
T, 596. 75443, 41d 281.32+2.93¢g 4.56+0.37f 0.514+0.01g 655.57+2.92¢g 3.8040.43f
T; 774.71+38.31ab 363.57+1.27e 5.30+£0.08e 0.924+0.01c 781.85+15. 181 4.1440.51efl
T, 818.16+12. 80ab 462.51+6.34b 7.83+0.03b 1.03£0.01b 1270.054+11.70b 6.80+0. 38ab
T, 434,09+ 30. 89f 265.77+37h 3.4340.06g 0.45+0.02h 782.01+4.97f 5.98+0. 66cd
Ts 513.82+73.47¢ 341. 67+9. 841 4.54+0.01f 0.6840.01e 980.45+4.09d 6.21+0.77bed
T, 752.20+14. 31b 415.4842.79¢ 7.1240.02¢ 0.9440.02¢ 1092. 73+£35. 72¢ 6.6240. 52abc
x4 AELENEEFEERRERKHBIZ N
Table 4  Effect of different treatments on the growth of roots of D. odorifera
4k 3 i 958N} R 2% 1 TR AR AR T AR R EL LR
Treatment Root length/cm Root surface area/cm’ Root volume/cm’ Mean diameter/mm Root tip Specific root length
T, 239.92+4. 311 183.6340. 80g 2.55+0.03h 0.5440.01e 454,554 4. 451 8.5840. 79bc
356.22+9.08d 234.09+3.91e 3.88+0.01e 0.83£0.01c 509.64+4.95¢ 8.99+0. 89bc
418.99+6.54b 314.99+2.73b 5.06+0.02b 0.95+0.04b 736.48+3.69b 12.62+2.18a
T, 219.82+9.76¢g 167.68+3.62h 2.05+0.03i 0.437+0.02f 484.094+5. 15h 4.20+0.95e
T 326.90+2.94e 237.5543.90e 3.5240.03f 0.7640.03d 541.62+1. 481 4.66+1.06e
389.16+t2.61c 283.45+9.81c 4.84+0.02¢c 0.93+0.03b 622.80-+£0. 94d 5.46+0. 98de
236.32+7.93f 191. 924 1. 45f 3.054+0.02¢g 0.58+0.02e 592.55+5. 50e 7.04+0. 64cd
Ts 386.03+5. 35¢ 259.13=+1.06d 4.534+0.01d 0.7440.04d 636.27+3. 84c 10. 16 4+0. 93b
T, 485.81+4. 34a 337.01+£8.89a 5.7740.03a 1.0340.03a 834.39+2.23a 13.5442.50a
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