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Spatial distribution of the root system ofZiziphus jujuba var. spinosa in response

to a natural drought gradient ecotope

ZHU Guanglong, DENG Ronghua, WEI Xuezhi "
College of Life Sciences, Shanxi Normal University, Linfen 041000, China

Abstract; Plants utilize different mechanisms to cope with drought stress; namely, drought escape, drought tolerance,
drought recovery, and drought avoidance. Roots are plants’ primary means of nutrient and water uptake, and also play a
vital role in soil preservation while anchoring plants in place. Recently, exireme climate events such as heat waves and
droughts are occurring more frequently due to global warming. Water limited conditions (also referred to as droughts) are
characterized by soil moisture availability insufficient to support average plant growth and production. Under such
conditions, plants must alter their root morphology in order to absorb more water and nutrients. When studying the
morphological structure and distribution of root systems, it is helpful to understand the stress-resistance mechanism. Thus,
the present study investigated the spatial distribution and secondary structure of the roots of Ziziphus jujuba var. spinosa,
which is distributed across Yantai, Shijiazhuang, Yinchuan, and Turpan, which create a natural drought gradient because
of their differences in soil moisture, annual precipitation, and humidity coefficients. The results showed that the quantity of
vessels in the secondary structures of roots increased and vessel diameter also increased as drought conditions worsened
along the gradient from Yantai to Turpan. In addition, Ziziphus jujuba Mill. Possessed the longest of rootlets (d < 2 mm).
With increased drought stress, the proportion of fine roots distributed in the deeper soil layers gradually increased. In the
horizontal direction, the root could grow to 560 cm, and a large number of rootlets grew from the end of the taproot. As
drought stress increased, roots 5 mm < d < 10 mm in length made up a large proportion of the total root length. This

illustrates that most of water and nutrition was acquired from this section when plants were exposed to a drought ecotope. The
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difference in root system distribution Ziziphus jujube Mill. in different ecotypes is an adaptive trait.

Key Words: Ziziphus jujube var. spinosa; root system; vessel; spatial distribution; drought resistance
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FRAL ( Ziziphus jujube var. spinosa) N FBZEFH( Rhamnaceae ) & ( Zizyphus Mill. ) #EAR B/ NTA, 4340 3% H
EIriEs . TRARIMR R B B AR ), HUE HUR LPTERTRE T 5, M [ 37 1) AR S A A T
AP PRI RE R AR A SRR AT 32 B4 R e A2 i o A H R 2B R Y R4
ORI RGN BERRE AT S AR, BRARARY R R Y TR AE B T Y
2 A I 5 A DA B Xt B A A B 57 5 TP R0 ST AR A S R T AR SR A AR LA R X AR o T R
i R R EA T T, A SR AT A I e 254 AR R A RIE IR 4 S, TEAR KRR g Re 1%
Pyx T SR B H X SERIFSE 22 AR TP T SR, oK RE AR RR IR AR ZR AR O RUEE b G s A B T R Y A2 4k
HIOC TR A 2R A8 0 AN [a) 6 B 1 5 AR B0 W ARRAE D7 T BF e 2870 o S 3R AT TR DL A T & A R E AR
N 2 AR SR B BRI R A R AR AL A3l « (1) X AR AR U A A o 5 A8 Bt A B A0 22 AR A (2) A
(A AR AR 22 11872 8] 43 AT REAE X 39K 5280 B o Ry R A T 99, 61T (3 ) 03000 798 A0 AF R AR R SRR X0 AR e e 28
A 37 | DU Y R AR 220060 11 AR 1 546 B2 119 328 1y AL AR, DT - TR A3 oy B 52 742 A 14 £E 37 SR X SR | [
RN AR AR 25 T, T AR AR ) T 358 43 T2 285 R0 485 0 X A i~ 52 A=A Wi 7 ) 95 725 o 34k e oA ke i) o 7

1 #R57EE

1.1 gtk

2010 4F 7 H A 5iE L AR 00 & (R I X R FEAR ) (Rldb A 208 (2 Ay i) L7 BRI (B =% 1L B
i) K& (LR =N 4 DRIERE, TN RHEREPLIR 5 B, B 5 AR (R ZFBRR AR ) A K OE
W, A B HUE R R AR AR ] B B BN/ 5 m, DAARTIEBORE Y 35 57 e, i GBI 32 AR AT B A5 1] 1) % 2%
KFR, AR ER (37°24'N,121°26'E) J& il HEFE T RS AR FERT R 651.9 mm, iZFFEHb 1 2K
TR+ AR N RAL A 24542 1361 2% ( Vitex negundo var. heterophylla) 448 4E ( Lonicera japonica) & ¥
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Table 1 The geographical trait and climatic characteristics of sampled areas

15 Site W& AFRE Gl TR
ZHi g 121°26'E 114°18'E 106°12'E 89°11'E
Longitude and latitude 37°24'N 37°42'N 38°31'N 42°55'N
T HEEKE

Soil moisture/% 14 ? 2 4
ﬁwj{%mf”,‘ ) 651.9 568 200 15.6
Annual precipitation/mm

S

M A 1.65 1.07 0.50 0.04

Humidity coefficient
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SERIRE A FAA TEE WP ORAF B AR LB 5 BRSO AT, SRV A S vk o BRI RE o - JORE— i
—FALCH I 10 mL+HRASER 10 mL+ZE187K 80 mL, b3 4—5 d) —BK—#E Bl (U175
910 wm) R BET et (L[ 2o ) — P MR e R K A R, Nikon E200 657 B34 T
MR BEFLEC 30 K4 A3 I8 ,FSX100 OLYMPS W4T K14, 545 B4 K Motic Images Plus 2.0
Ko BTl g | s MR SE T 100 N80 (BRI R ol 24048 L S8 )5 T SPSS13.0 Gei i3 £t it
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SEJ5 0] F A 20 em B — B IR AR R AT BAZIRIRFE | B RICA R AR 1 I IR B4 24 B R AR 4 526 A
F B W B AR EERRE S 48T, ] EPSON PERFECTION V700 PHOTO 41 . WinRHIZO ( Version 4.0B,
Regent Instruments Inc,Canada) #8 2301 R b, RIS 40 d<2 mm, /MR 2 mm<d <5 mm,
HIHR 5 mm<d <10 mm, KAR d>10 mm R 5370730 22 WRRAUMR RIAT 09, FraEdE ] SPSS 13.0 (SPSs
Inc., Chicago, IL, USA) Gtttk 4475381 Systat Sigmaplot 12.0 ZKFAER]

2 FERE5H

2.1 DU SRAE bR AR Hh R A R B S A A S AR Y AR A B

MK BB 3 AR A A B SR T A S B AR N (B 1) B A RE T E S ERW
EHE R 58.5 4~.77.6 4,93 4~.101.6 1>, MEFMHEG AXE . TENFERESINEZ T 73.68% .
30.93% .9.25% (P<0.05) (K 2B), FEMEBBKKEK, M AFE TE HEFERS 50 58.64
pm ,63.61 wm 69.43 pum 72.76 pwm, LAk % 0 5K, 43 T B L IX 24.08% ,14.38% ,4.8% (P<0.05)
(24,
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Fig. 1 The secondary structure of root inZizyphusjujuba Mill.in different ecopote
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Fig. 2 The diameter and quantity of vessel in secondary structure of root inZizyphus jujuba Mill.in different regions

(A, B represent the vessel diameter and the quantity of vessel per area)
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Fig. 3 The vertical distribution characteristics ofZizyphus jujube Mill. root system in four sampling area
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Fig. 4 The horizontal distribution characteristics ofZizyphus jujube Mill. root system in 4 sampling area
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