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Effect of Simulated Precipitation Addition on Stoichiometric Characteristics

of Nitraria tangutorum and Artemisia ordosica Seedling

LI Xinle"*, LI Yonghua®, DONG Xue', DUAN Ruibing"?, ZHANG Ranhao', ZHANG Jingbo'"
(1 Experimental Center of Desert Forestry, Chinese Academy of Forestry/Dengkou Desert Ecosystem Research Station of Inner
Mongolia, Dengkou, Inner Mongolia 015200, China; 2 Institute of Desertification Studies, Chinese Academy of Forestry, Beijing
100091, China)

Abstract. Precipitation is the most important limiting factor for the processes and functions of desert eco-
systems, and desert plant seedlings are extremely sensitive to precipitation changes during the growing
season. In order to explore the response of desert plant seedlings to future precipitation patterns changes,
we selected two typical desert plant seedlings (Nitraria tangutorum and Artemisia ordosica) in UlanBuh
desert as research objects. The stoichiometric characteristics of two plant seedlings were studied with arti-
ficial simulated precipitation addition experiment, including different gradients (CK. natural precipitation,
A. +25% precipitation, B. +50% precipitation, C. +75% precipitation, D. +100% precipitation) ac-
cording to the precipitation of growing season (June to September). The result showed that: (1) for the
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distribution of C, N and P contents in different organs of seedlings, increase precipitation significantly re-
duced the C content of stems and C and P contents of roots of N. tangutorum seedlings, and increased C
and P contents of leaves and the N content of roots(P<C0. 05), while it significantly increased C content in
stems and leaves of A. ordosica seedlings, and decreased N content in leaves and roots and the P content in
stems, leaves and roots(P<C0.05). (2) For the stoichiometric ratio, the N : P of stems, leaves and roots
of N. tangutorum seedlings is relatively constant, and the ratio is greater than 16, indicating that the rela-
tive growth rate of N. tangutorum seedlings is lower under the environment of precipitation addition, and
is obviously restricted by P element. However, the N : P of A. ordosica seedlings showed a significant
negative correlation with the increase of precipitation. The relative growth rate increased with the increase
of precipitation. Therefore, simulated precipitation addition had a significant effect on the stoichiometric
characteristics of the desert plant. Increasing precipitation is not conducive to the growth of N. ranguto-
rum seedlings, but is more conducive to the rapid growth of A. ordosica seedlings.

Key words: Nitraria tangutorum seedlings; Artemisia ordosica seedlings; simulated precipitation addi-

tion; carbon, nitrogen and phosphorus content; stoichiometric characteristics
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Table 1 Simulated precipitation addition setting in experiment

N T A3 15 it Precipitation addition/mm

fif i F1 SR I T 1
Time/(month/day) Precipitation/mm A B c D
6/21 1.6 0.4 0.8 1.2 1.6
6/24 8.4 2.1 4.2 6.3 8.4
6/26 2.4 0.6 1.2 1.8 2.4
7/2 3.3 0. 83 1. 65 2.49 3.3
7/6 2.3 0.58 1. 16 1.74 2.3
7/20 30. 2 7.55 15.1 22.65 30. 2
7/23 1.6 0.4 0.8 1.2 1.6
8/6 2.3 0.58 1. 16 1.74 2.3
8/12 5.5 1. 38 2.76 4.14 5.5
8/17 6.6 1.8 3.6 5.4 7.2
8/30 8.8 2.2 4.4 6.6 8.8
9/1 22.6 5.65 11.3 16. 95 22.6
9/11 1.7 0.43 0. 86 1.29 1.7
9/27 2.3 0.58 1. 16 1.74 2.3
&1 Total 99.6 25.1 50. 1 75.2 100. 2
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PEAKE5E R 0,05, F SigmaPlot 10. 0 5 F 1 FVER .
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Table 2 C, N and P content of N. tangutorum under different precipitation addition treatments

ik & 4 C content

A F & N content W 75 P content

it F pisid

¥iE bRt 2% ¥ifa bRl 2 BiE bt 22
Ttem Treatment Mean Standard Mean Standard Mean Standard
/(mg/g) deviation /(mg/g) deviation /(mg/g) deviation

CK 533. 34a 4.16 23.49a 0.67 1.33a 0.03

505. 79d 2.50 22. 14a 0. 20 1.21c 0.03

Sé B 524.76b 7.22 24. 25a 0.22 1. 28b 0.03
tem

C 513.73¢ 8. 83 24. 46a 0. 46 1.27b 0.01

D 521. 26b 4,45 24.49a 0. 95 1.37a 0.03

CK 386. 34c 4.21 25.70a 0.21 0. 88¢ 0.01

A 433.03a 9.99 22.98b 0.15 1. 06b 0.01

mt B 381.19¢ 5.76 24.59a 0.15 0.82¢ 0. 00
Leaf

C 397.68b 8. 68 25.92a 0.28 0. 95¢ 0.01

D 375.90¢ 7.62 25.15a 0. 10 1. 27a 0.01

CK 486. 25a 7.25 30. 62b 1.01 2.71a 0. 04

A 463. 49b 3.92 28.01c 0. 65 1.71c¢ 0. 00

R*E B 487. 83a 12.75 31.75a 0.67 1.77c 0.02
oot

C 454, 80c 7.33 30.77b 0.21 1. 74c 0.01

D 459.73b 6.11 33. 64a 0.10 2.03b 0.03

T AR 7 B 3R R RN 7] B 1 oAb BT L 25 2 8022

S (P<<0.05), TR

Note: Different letters indicate significant difference in the plant different rainfall treatments (P<C0. 05) ., the same as below
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Table 3 C, N and P stoichiometry of N. tangutorum under different precipitation addition treatments
C: N C:P N:P
i H Ab BR
T ; P i 25 o 22 : P i 2
Ttem [reatment K Standard i Standard A Standard
Mean S Mean L Mean LS
deviation deviation deviation
CK 22.71a 0.75 402.56b 11.51 17.73a 0. 36
A 22.85a 0. 31 416. 72a 10. 68 18. 24a 0.29
gé B 21. 64a 0. 49 409.07b 7.12 18.91a 0. 45
Stem
C 21.01a 0.63 405. 70b 7.76 19. 32a 0. 55
D 21.31a 1.01 381. 04c¢ 9.99 17.90a 0.70
CK 15. 04b 0.08 440. 43b 9.63 29. 29a 0.59
A 18. 84a 0. 31 407.92d 8. 11 21.65¢ 0. 10
4 B 15.51b 0.23 467.71a 8.57 30.17a 0. 36
Leaf
C 15. 35b 0. 29 417.92¢ 10. 96 27.24b 0.68
D 14. 95b 0. 36 295. 94e 8.62 19. 80c¢ 0.16
CK 15. 88a 0.28 179. 72d 0.27 11.32b 0. 20
16. 55a 0.32 271. 21a 1. 57 16. 39a 0. 35
R4E B 15. 37a 0.63 275.07a 9.69 17.90a 0.51
oot
C 14.78a 0.33 261.22b 3.52 17.67a 0.16
D 13.67b 0.14 226.55¢ 4.29 16. 58a 0.27
T4 AEAEWLETHSE CNPEE
Table 4 C, N and P contents of A. ordosica under different precipitation addition treatments
& & C content A& N content W& P content
T b N o N
g AR ¥y i 22 o i 22 ¥y i 22
¢ Mean Standard Mean Standard Mean Standard
/(mg/g) deviation /(mg/g) deviation /(mg/g) deviation
CK 489, 63d 4,47 10. 30b 0.12 0. 88a 0. 00
511.04b 4.70 10. 32b 0. 15 0. 86a 0.02
o 505. 21c 9.69 10.51b 0.34 0.91a 0.02
tem
C 512.55b 6.22 11.43a 0. 44 1.00a 0.01
D 520.41a 8.93 8. 80c¢ 0.27 0.77b 0.01
CK 407. 43e 13. 80 23.17a 0.23 1. 90a 0.02
A 506. 02a 11.97 18.58b 0. 06 1. 20b 0.01
"t B 436. 89d 2.55 16. 83b 0.16 1.07b 0.01
Leaf
C 456. 43¢ 11.03 19. 63b 0.12 1.22b 0.02
D 482.51b 7.01 17.42b 0.13 1. 26b 0.01
CK 477. 04b 12.05 21.45a 0.13 1.55a 0.01
A 484. 08b 6.23 13.32b 0.21 1. 31b 0.01
R*E 501. 96a 5.99 14. 23b 0. 14 1.38b 0.02
oot
C 463. 28¢ 0. 60 14.58b 0.05 1.42b 0.03
D 409. 94d 13.58 13. 80b 0. 05 1. 48b 0.11

5P S CKVABL.C A T BB #EZE5.D Ak
Mgk, M C&HME CK MR, 4 407, 43 mg/g,

G AL A CK & 3 s N & A0 P i fE
iR EE -2, CK g N P & B m T 4%
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PRSI TS A R C R MR T
MRS N SRS AR P
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N.C: PN : Pgmfpr AR, 5 CK MH.A.B,
C.DHIHiAb i 4 & 7220 C = Py C: N,
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Hh Y A0 S [ R A N R B /INHE Y o 2R
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Table 5 C, N and P stoichiometry of A. ordosica under different precipitation addition treatments

C: N C:P N: P
BgE| b F P ey e
) . . b 1 22 . i s 22 o i PR 2
Ttem Treatment it Standard K1 Standard s fi Standard
Mean L Mean L Mean L
deviation deviation deviation
CK 47.53b 0. 98 557. 03¢ 6.69 11.72a 0.11
A 49.53b 0.99 595. 06b 14. 29 12.02a 0. 46
= 48.08b 0.74 553. 24c 16. 10 11.51a 0.36
Stem
C 44, 88c 1.32 513. 48d 7.43 11.45a 0. 50
D 59.19a 2.76 677. 56a 14. 27 11. 46a 0. 39
CK 17.59¢ 0.73 214.95d 7.91 12. 22¢ 0.11
A 27. 24a 0.73 421. 64a 11.93 15. 48a 0.13
Inel;lf B 25.95a 0. 40 409. 68b 6.13 15.79a 0. 26
C 23.25b 0.70 375. 58¢ 5. 64 15. 98a 0. 35
D 27.70a 0. 20 382. 82¢ 5.41 14.02b 0.13
CK 22. 24c 0. 69 308. 50¢ 9.93 13. 87a 0.02
A 36. 34a 0. 87 368. 74a 3.34 10. 15b 0.16
iR B 35. 28a 0.72 364. 63a 8. 50 10. 33b 0.05
Root
C 31.78b 0.15 325. 44b 7.88 10. 24b 0.23
D 29.70b 0.92 276.95d 1. 38 9.32¢ 0.07
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