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Effects of changing precipitation patterns on seedling growth of Reaumuria

soongorica
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College of Forestry, Gansu Agricultural University , Lanzhou 730070, China

Abstract: Global climate change is predicted to alter rainfall patterns of the growing season, potentially reducing total
quantities of growing season precipitation and redistributing rainfall into fewer but larger individual events. Such changes are
likely to have profound effects on terrestrial ecosystems. Many soil, plant, and ecosystem properties in the arid and semi-
arid regions of Northwest China could be affected, and this could ultimately affect species composition and biological
diversity. Both the quantity of rainfall and the precipitation time interval influence seedling growth. Although many studies
have examined the effects of a single environmental factor (e.g., temperature, precipitation, or carbon dioxide [ CO,] ), or
even two factors (e.g., precipitation and temperature or precipitation and CO, ), the interaction of changing precipitation
and precipitation time intervals on plants, especially from multiple precipitation and precipitation interval regimes, have
attracted little attention to date. Given the strong influence of rainfall on plant growth, it is important to understand the
implications of these interactions. Reaumuria soongorica is a typical species of the arid regions of Northwest China. The
responses of R. soongorica seedlings to altered precipitation patterns could reflect the general responses of this ecological
system. Annual R. soongorica seedlings were used as a case study species to study growth traits, biomass accumulation, and
biomass allocation under different precipitation patterns during the growing season. A ventilated rainout shelter was used for
experimental manipulation of rainfall patterns to keep temperature and CO, close to natural conditions. Then we set up a
controlled experiment with two variables: precipitation quantity and precipitation time interval. The three variations of

precipitation quantity were —30% ( W —) ; natural precipitation (W ); and +30% (W +). The two precipitation time
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intervals were 5 days and 10 days. The results showed that: (1) with increased precipitation (+30% ) , the height and base
diameter of seedlings increased by an average of 22.0% and 28.0% , respectively (P < 0.05). However, these effects were
even more significant when the precipitation interval was extended from 5 to 10 days; these conditions increased height and
base diameter by an average of 24.57% and 32.98% , respectively (P < 0.05). (2) Above ground, below ground, and
total biomass were significantly increased by 241.57%, 223.95%, and 236.72% (P < 0.05) when precipitation was
increased by 30% and the precipitation interval was extended to 10 days, and the growth of above ground parts was
marginally better than that of underground parts, but not obvious . (3) Compared to the control, the mean increase in root
length was 21.0%, and the root/shoot ratio increased significantly by 53.73% (P < 0.05). When precipitation was
decreased by 30% , however, there were no significant changes in biomass accumulation and growth. Through this study we
noted that both the quantity and time interval of precipitation significantly affected growth and biomass accumulation in R.
soongorica seedlings; however, the effects of precipitation quantity were greater than those of the precipitation time interval.
Nevertheless, the effects of precipitation still depended greatly on the time interval , with the strongest effects being observed
following increases in precipitation with a concurrent extension of the precipitation time interval to 10 days. These results
suggest that large events of increased rainfall and extended rainfall intervals in the future will be more conducive to biomass

accumulation and growth inR. soongorica seedlings.
Key Words: precipitation patterns; Reaumuria soongorica seedlings; biomass; growth
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Table 1 Precipitation setting in experiment
. AFHIFEK R mm WK TR PR IKEE A GRS
Time Monthly mean Precipitation recipitation Watering
precipitation interval wW-— W W+ frequency
7 H July 31.7 T 3.70 5.28 6.87 6
T+ 7.40 10.57 13.74 3
8 J1 August 26.1 T 3.05 4.35 5.66 6
T+ 6.09 8.70 11.31 3
9 J1 September 31.7 T 3.70 5.28 6.87 6
T+ 7.40 10.57 13.74 3
10 J October 6.9 T 0.81 1.05 1.84 6
T+ 1.61 2.30 3.68 3
2 HBRESH

2.1 PR RIRE 7K ] B B ) X 2D &)y v A= K A5 il

AFR 2 FT LA M B 7K TR K T B i B X6 21000 &0y i e w8 L AR ARG A A 4 S i f 2 ( P<0.05) ,(H
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SAETR | AE A A K ] e R ) 4 A 25 20 B384 0 11.11% . 15.38% Fl1 21.06% 5 FEA2 43 BB HIN 14.63% ,21.65% FI
13.95% ; 7E [7]— 47K 18] B& B 1] T, 388 ip 6 7K 82 bk 2 S 29 38 00 21, 19% . 26. 5% 3 FE 42 - Y 38 26.16% .
25.06% . AR ALK S 38 A JC 5k 35 A8 Ak T8 B K sk 2> | ] B B[] 228 4 e I8 25484 i 29.0% ( P<0.05) , W]
D, 558 v A B2 7 AR %) B T P ) i) A1 2 1 20y i ke w8 AR A8 190 A A T AT 8 7K AT 688 7K i) g i 1]
FHFFRRMMPEAEL,

F2 MkEMEKERRENLHHEKRS EEMRK, M LENE M TEVE  SEVENRBUEZ MO RNEARTENFTER (F H)
Table 2 Results ( F-values) based on Two-way ANOVA of the effects of precipitation quantity and precipitation interval on tree height, basal
diameter and rout length, aboveground biomass, belowground biomass, total biomass and root/shoot ratio to the unplanted half bucket area of

Reaumuria soongorica seedlings

AR . - T o A=Y i T AWt o it Lt
i i e Tk P DRy B
Source of - . . Above ground Belowground - . Root/Shoot
L. Tree height Basal diameter Root length . . Total biomass K
variation biomass biomass ratio
W 18.25 """ 18.722** 10.942 *** 15.336 """ 14.988 ** 20.059 *** 3.662
T 6.850 " 6.480 " 14.614"" 5.509 " 14.747 " 9.627 " 0.25
WxT 0.559 0.152 3.516 3.103 8.373*" 5.195" 0.297

#, FRBEIKFE(P<0.05); + * , FaP i FKF(P < 0.01);T: KK IE TR R precipitation interval effect; W . B 7K i 25 i

precipitation quantity effect; W x T ; 7K &t 55 B 7K 8] B s ] 58 A4V precipitation quantity X precipitation interval interaction effect

2.2 [ K R K 18] R HsF [] X6 21 0 40y v A 0 i 1) 5 )

R 7K 2t R 7K TR] PR s ) %o 2T 0 40y v b b RS P i AR A (2 355 ( P<0.05) , HLRE /K 32 14 FH EE R
K e o Hsf 160 (8 B i B 838 5, AL 35 9 28 AR FHDOGE L L2 i T B 8 2 (P>0.05) (%6 2) . MEI 2 iTRLE
FEAR 58 7K [1) o s () (1 b1 24 4 et S 34398 i1 46.829% , B K B3I 30% i b |- A 4 - 24 W RN T 172.2%
(P<0.05) 5 X b A= 4 810 75, B /K 180 B e ) 7 25807 A58 1 B /K B 1 22 /0 Y Bk By W= R W, i K
Raf 7K 1) B B ) A b A= i RN T 20.45% , TR 2 B K Bt (W) ) M R A= it W 338 0 1 148.7% 5 11 A
A AE TR — R K ] B A (] T B K B 3G A I3 i3 i 73.28% (115.41% , TE[A] — K & 5540 T, JE K K
Vi) o FsF i) e B A 0 S8 0 30.45% 12.23% ,108.93% , 1] WL, [ /K B AR [ () 4 12, JE K B 7K i) i st i)
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Fig.1 Dynamics of Tree height ( A), Basal diameter ( B), Root length ( C) of Reaumuria soongorica seedlings in different

precipitation patterns
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Fig.2 Dynamics of aboveground biomass ( A), belowground biomass ( B), total biomass ( C) of Reaumuria soongorica seedlings in

different precipitation patterns
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