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Effects of Changing Rainfall Patterns on the Root and Biomass

of Reaumuria soongorica Seedlings

BAI Lei, SHAN Lishan, LI Yi*, ZHANG Zhengzhong, CHONG Peifang

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

Abstract ; Rainfall affects the plant growth. Effects of changing rainfall patterns on the root and biomass of
Reaumuria soongorica seedlings were researched in this paper . Seedlings of typical natural growth R.
soongorica community as the research object, natural rainfall as check, we set up a experiment with two
variables: rainfall quantity and rainfall time interval . The three variation of rainfall quantity were —30%
(W), natural rainfall (W) and +30% (W*) . The two rainfall time interval were natural rainfall time in-
terval (T) and 1.5 times of natural rainfall time interval (T" ). The results showed that: (1) In the condi-
tion of same rainfall quantity, the extended rainfall time interval promoted the root length, root surface ar-
ea and root shoot ratio, which could gain underground water to increase seedling growth. (2)In the condi-
tion of W~ and W, all part of biomass would be accumulated by the extended rainfall time interval, but it
showed opposite in the W' . (3) In the condition of natural rainfall time interval, the main root length and

biomass increased markedly, When rainfall quantity was promoted, R. soongorica seedlings growth was
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advanced at the same time. Visible changes in rainfall patterns will significantly affect seedling growth and

biomass allocationin the natural growth R. soongorica community.

Key words: Reaumuria soongorica ; rainfall quantity; rainfall time interval; biomass
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Table 1 Simulated rainfall intensity and rainfall date in each treatment

[% M £ Rainfall intensity/mm

FEm HWICH /D
Rainfall data (Day/Month) W-T W T+ WT WT+ WT W Tt
2/7 4.2 4.2 6 6 7.8 7.8
8/7 2.1 3 — 3.9 —
11/7 — 2.1 — 3 - 3.9
2/7 2.1 3 — 3.9 —
22/7 13. 44 19.2 — 24.96 -
29/7 — 2.1 — 3 — 3.9
1/8 — 13. 44 — 19.2 — 24.96
3/8 5.6 8 - 10.4 -
12/8 3.08 4.4 - 5.72 -
19/8 — 5.6 - 8 — 10. 4
21/8 1.54 2.2 - 2.86 —
29/8 4.76 6.8 - 8. 84 -
2/9 — 3.08 - 4.4 - 5.72
6/9 0.42 0.6 — 0.78 —
11/9 1. 26 1.8 - 2.34 —
15/9 — 1.54 — 2.2 — 2. 86
27/9 - 4.76 — 6.8 - 8. 84
4/10 1.12 1.6 - 2.08 -
9/10 — 0.42 - 0.6 — 0.78
11/10 3. 36 4.8 - 6. 24 —
17/10 - 1. 26 - 1.8 - 2.34
Mg Total/mm 42.98 38.5 61.4 55 79.82 71.5
KHL Times 12 10 12 10 12 10

TE =T Sy [ 9% Bk W ) B s ), T Sy 99K iR RIS 1. 5 3 0 15 Bl P50 5 W S 19 9K ik R 0k s W Sl B T k0 20> 30005 W iy g Tk 484

30% ;I

Note; T, natural rainfall time interval. T", 1.5 times of natural rainfall time interval. W, natural rainfall. W~ and W' , natural rainfall

—30% and +30%. The same as below
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Table 2 Results (F-values) based on Two-way ANOVA of the effects of rainfall quantity and rainfall interval on

morphological and growth characteristics of R. soongorica seedlings

ARk FEREK R 1T A o b 2R Yyt bR A R L

BAY R

Source of

Main root

Root surface

Above ground

Below ground

Total biomass

Root /

variation length area biomass biomass Shoot ratio
W 3.066 1. 318 4. 605 % 3.135 4,757 % 0. 362
T 5.169 * 5.158 % 0.542 5. 117 % 1. 601 3.073
WXT 1. 747 0. 589 2.486 1. 005 2.220 1.077

Hex FIR0.05 BEFEAKFT W FIW X T 43 51 27 e T 160 5 TR0 2880 17 e o7 ik 2050 17 0 o3 5 3 T ) i [ 28 B A0
Note: * indicates significant correlation at level of 0. 05 . T, W, and W X T stand for rainfall interval effect, rainfall quantity effect, and

rainfall quantity X rainfall interval interaction effect, respectively
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The different capital letters under the same rainfall precipitation mean significant difference between extend rainfall interval and
contrast at 0. 05 level; The different lowercase letters under the same rainfall interval mean significant difference between the three
rainfall precipitation at 0. 05 level; The same as below
Fig. 1

Dynamics of main root length ( | ) and root surface area ([l ) of R. soongorica seedlings under

different rainfall patterns
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soongorica seedlings in different rainfall patterns
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