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Abstract; Considering the actual situation of high salt and low phosphorus of coast protection forest, five
single treatment groups namely 0 (NO), 2 (N1), 4 (N2), 6 (N3), and 8 (N4) g - kg”'NaCl and six
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combined treatment groups namely N2-P1 (0.5 g - kg™' Ca (H,PO,),]), N2-P2 (1.5 g - kg™
Ca(H,PO,),), N3-P1, N3-P2, N4-P1, and N4-P2 were set in this study, effects of NaCl single stress
at different concentrations and phosphorus application under NaCl stress on dry matter accumulation, root
morphology , and nutrient element contents of Acacia confusa Merr. were studied. The results show that on
the whole, NaCl single stress and phosphorus application under low concentration (4 g + kg™') NaCl
stress will evidently decrease root dry mass, total dry mass, total root length, total root surface area, and
total root volume of A. confusa seedlings; the improved effect of phosphorus application under medium
concentration (6 g + kg™') NaCl stress on dry matter accumulation and root morphology of seedlings is not
significant, but the root dry mass and total dry mass of seedlings after applying 1.5 g + kg™ Ca(H,PO,),
are higher than those under NaCl single stress. From the different levels of root diameter (D), roots in
low diameter class (0.0 mm<D <0.5 mm) are relatively sensitive to NaCl single stress, and are more
evidently suppressed after phosphorus application under low concentration NaCl stress ; while roots in high
diameter class (D>5.0 m) possess some resistance to NaCl single stress, total root length, total root
surface area, and total root volume after phosphorus application under medium concentration NaCl stress
are obviously higher than those under NaCl single stress. Compared with the control (0 g « kg™ NaCl, 0.0
g - kg™ Ca(H,PO,),]), NaCl single stress and phosphorus application under NaCl stress will evidently
increase Na content in roots, while contents of the other seven elements decrease in general. High
concentration (8 g « kg™') NaCl stress causes seedling death, while seedlings are partially tolerant to
NaCl stress after phosphorus application, in which, the effect of applying 0.5 g - kg™ Ca(H,PO,), is
better. The correlation analysis result shows that P content in roots of A. confusa seedlings shows
significant or extremely significant positive correlations with total root length, number of root tip, number
of root branch, and root tissue density under NaCl single stress, and shows a negative correlation with
average of root diameter; both Mn and K contents in roots of seedlings after phosphorus application under
NaCl stress show significant or extremely significant positive correlations with root dry mass, total dry
mass, total root length, total root surface area, and total root volume. In conclusion, it is suggested to
apply phosphorus according to the specific soil salt stress degree in medium and high salt soil and
supplement suitable amount of Mn and K but not apply phosphorus in low salt soil when planting A.
confusa seedlings in coastal areas.

Key words: Acacia confusa Merr.; NaCl stress; phosphorus application; dry mass accumulation; root
morphology ; nutrient element
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Table 1 Effects of NaCl single stress and phosphorus application under NaCl stress on dry matter accumulation and root morphology of Acacia
confusa Merr. seedling (X+SD)"

b3

o) Treatmont? +ER$ it/ g SRR/ ’r‘E'J"rI:tE MR % BRI/em BRI om?
No. oot dry Total dry Root/shoot Root water Total root Total root

N P mass mass ratio content length surface area
CK 0 0.0 1.908+0.723A 8.756+1.331A 0.276+0.090B 78.961+£2.308A 1404.968+76.616A  213.938+8.134A
N1 2 0.0 1.770£0.174A 7.260+0.748B 0.331+0.068A 79.302+3.531A 1 116.881+119.386B  228.470+30.346A
N2 4 0.0 1.618+0.469Ba  6.448+0.989Ba  0.331+0.059Ac  79.034+3.379Aa  726.804+83.413Ca 178.560+27.165Ba
N2-P1 4 0.5 1.126+0.166b 4.154+0.580b 0.373+0.028b 78.472+2.807a 601.463+53.437b  129.196+10.501b
N2-P2 4 L.5 1.336+0.219a 4.236+0.659b 0.465+0.062a 75.949+4.747b 658.329+83.677b  140.978+13.666b
N3 6 0.0 1.084+£0.253Ca  4.466+0.825Cab  0.325+0.072Ab  78.504+2.565Aa  640.802+75.840Ca 139.247+13.027Ca
N3-P1 6 0.5 1.124+0.285a 4.136+0.475b 0.378+0.103a 78.617+6.730a 612.117+£71.561b  112.114£14.067b
N3-P2 6 1.5 1.178+0.208a 5.030+0.969a 0.310+0.040b 78.040+3.398a 583.606+£107.351b  124.871+14.556a
N4 8 0.0 — — — — — —
N4-P1 8 0.5 1.160+0.480a 4.092+0.671a 0.396+0.167b 77.019+£6.973a 508.659+81.969a  114.274+22.903a
N4-P2 8 1.5 0.920+0.346a 2.817+0.622b 0.476+0.133a 78.701+2.544a 441.680+27.728h 99.601+20.432b
g o R S K KPR AR K LCCN
No. Total root Average of root Numbe.r of Number of Specific /( g cm )

N P volume diameter root tip root branch root length Root tissue density
CK 0 0.0 7.068+0.486A 0.582+0.016C 4 648.0+224.1A 11 384.5+1 126.5A 8.219+2.190A 0.283+0.068A
N1 2 0.0 7.151£1.274A 0.685+0.064B 2 580.4+428.9B 5 948.0+870.6B 6.565+0.453AB 0.238+0.023A
N2 4 0.0 7.202+1.671Aa  0.806+0.050Aa 1.821.8+145.8Ch 4 455.0+100.9Ca  4.772+0.973Ba 0.250+0.073Aa
N2-P1 4 0.5 4.617+1.329b 0.763+0.050ab 1 856.6+136.8b 3 836.6+180.3a 5.441+0.480a 0.242+0.026a
N2-P2 4 1.5 4.587+0.526b 0.733+0.031b 2 347.4+206.3a 4 525.0+506.7a 4.931+0.855a 0.299+0.051a
N3 6 0.0 4.674£0.664Ba  0.739+0.056Aab 2 098.2+380.8Ba 3 749.0+857.2Ca  6.379+0.702ABa 0.219+0.015Aa
N3-P1 6 0.5 4.957£1.627a 0.809+0.147a 2 313.4+341.0a 3 984.4+609.0a 5.688+1.030a 0.244+0.062a
N3-P2 6 1.5 4.777£0.909a 0.716+0.055b 2 200.6+358.9a 3 892.4+268.0a 4.829+0.870a 0.262+0.039a
N4 8 0.0 — — — — — —
N4-P1 8 0.5 4.419+1.023a 0.796+0.116a 1 660.4+196.0a 3 611.4£426.7a 4.986+1.213a 0.231+0.027a
N4-P2 8 1.5 3.888+0.498b 0.781+0.077a 1 305.3+98.8a 2 173.0+528.3b 5.252+1.078b 0.244+0.060a

D )31 rpOR [ Y RS B /R 78 NaCl B — 30 Ab R ZE K ot I ] 2% 57 5. 2 ( P<0.05) Different uppercases in the same column indicate the significant
(P<0.05) differences among the NaCl single stress treatment groups and the control ; [F)31 FF AN [F] i) /NE
g [a] 22 5% 5 % ( P<0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences between different phosphorus
concentration treatment groups under the same NaCl concentration. — TEEHE No datum.

PN: NaCl (g-kg™'); P: Ca(H,PO,), (g ke™).
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82 N7/ I AR SRS A

932 %

2.1.2 e HRM ENHoa 455 IR NaCl
—JE R A ER A A VS AR A AR K SRR
T AR AR ASBSCRIAR 43 A3 50 e A I8 251K % R AR 4 21
%;NEE?X#E@,4H§ﬁxﬁﬁ;ﬂﬁi’aﬁﬁéﬁ'¢%%?
AR s N3 F—Ab B ZH Y SRR AR R S IR T B Ay
Mﬂéﬂ%xﬁﬁﬁéﬁﬁiz N2 B G A Y AR
AR IR AR A B S IR 2R SN B i
J& , 45 A AL A Y SRS | B R T AR SRR
HRAOREI MRS, AR A IR 21 2098 B S 1A B A1
FXF B SRR E AR I TR R
N2-P1 il N2-P2 & A AL BRAH A 75 AH B4 i
MR BRI SRR R AR B A . 2
T N2 B LI s AR AR = T N2 R b3
o N2-P2 A A0 FHZH 5 N2 B R B2 25 5 3 M
ORI LUK FIR 2 21 % B 5 N2 B — b 3 22 5
ANEFE, N3-P1 fil N3-P2 524 hbHZH 1 AR K R0
MR AR B R T N3 2o — kb FaH | Hidy 6 M8
b5 N3 H—Ah g 22 R 3 N4-P1 fil N4-P2

%2 NaCl 2—iMER NaCl B8 THEREX & &R B E R RBRRREES

S AL PR ZH T 528 1% NaCl ik ii % 40 B AR B 25 60
AR

SR EF S IRA L, 45 W an kb AL
LT AAR SRR Z A B 0D AR AR S /N AR B
RGN, NaCl 51— e S IR BE (4 ¢ - kg™ ) NaCl
JopaE R B E 2 I 5 VAR L TR B AR
FRIBAS ; R EE (6 g » kg™ ) NaCl Jir38 T Jiti @ % 40
T o R B ORAR T 2 0 T AR N 3 (it
1.5 g + kg™'Ca( H,PO,) , i 3 1 i = A+ o ot i T
NaCl H.— il s FE R MR BE (8 ¢ - kg™ ) NaCl i3 i
BRI X NaCl W38 AT — 22 9 28 i VB, b DL it
0.5 g - kg ' Ca( H,PO, ), FRLIL AL

{E,,*H/u

213 MY RRZRBARY SAHw FETHRER
(D) X5 T HUE L W AR AR R AR TE 5 48 b it 17 1

— B 5T, S5 (3 2) R NaCl Bo— 8 R, 0.0
mm<D<0.5 mm 29% N 25 b B2 5 V5 A0 48 )
R | SR R T ARURIL AR AR B NaCl ¥k B2 1 38 i 52
AR, H5X 2R B3 ,;0.5 mm<D<2.0 mm

SHEFREI R0 ( X£SD)

Table 2 Effects of NaCl single stress and phosphorus application under NaCl stress on morphology of roots in different diameter classes of Acacia

confusa Merr. seedling ( X+SD)

it LI Treatment ARIZEH R K /em” Total root length of different diameter classes"

No. NaCl/(g - kg'l ) Ca(H2P04)2/(g . kgfl) 0.0 mm<D<0.5mm 0.5 mm<D<2.0mm 2.0 mm<D<5.0 mm D>5.0 mm
CK 0 0.0 921.171+£60.588A 452.438+30.175A 27.272+2.449A 4.087+0.309B
N1 2 0.0 593.953+111.467B  493.249+29.136A 25.437+3.256A 4.241+1.123AB
N2 4 0.0 349.425+63.143Ca 346.674+18.040Ba 25.966+6.822Aa 4.739+0.899Aa
N2-P1 4 0.5 295.903+25.060b 283.561+39.337b 19.588+1.990b 2.411£0.613b
N2-P2 4 1.5 327.563+46.277a 309.012+39.887b 18.862+4.223b 2.892+1.938b
N3 6 0.0 309.162+50.736Ca 311.269+50.307Ba 17.869+3.702Ba 2.502+0.674Cb
N3-P1 6 0.5 314.571+41.472a 276.126+60.245b 17.187+1.900a 4.233+1.226a
N3-P2 6 1.5 311.377+53.801a 251.831+58.930b 15.874+4.814a 4.524+1.166a
N4 8 0.0 — — — —
N4-P1 8 0.5 263.978+32.149a 228.136+53.715a 12.839+2.917b 3.707+1.062a
N4-pP2 8 1.5 195.561+29.013b 224.123+4.021a 19.415+3.706a 2.581+1.011b
B AbPE Treatment AREFEH I BRERF/ em® D Total root surface area of different diameter classes'
No. NaCl/(g - kg') Ca(H,PO,),/(g-keg™') 0.0 mm<D<0.5 mm 0.5 mm<D<2.0 mm 2.0 mm<D<5.0 mm D>5.0 mm
CK 0 0.0 77.481+2.580A 103.787+6.216C 24.907+0.927A 7.764+0.397B
N1 2 0.0 51.997+5.594B 145.208+29.432A 22.236+3.092A 9.029+1.996A
N2 4 0.0 33.043+6.874Ca 114.259+£22.211BCa  21.951+2.468Aa 9.307+2.502Aa
N2-P1 4 0.5 26.398+2.188b 80.784+9.639b 16.809+1.867b 5.204+0.758b
N2-P2 4 1.5 29.341+5.458ab 89.012+8.266b 17.024+3.515b 5.602+1.394b
N3 6 0.0 24.244+4.667Ca 91.362+9.980Ca 16.858+2.806Ba 6.783+1.313Bb
N3-P1 6 0.5 23.580+4.559a 64.997+17.935b 15.178+1.406a 8.360+1.722a
N3-P2 6 1.5 24.812+3.405a 75.942+11.703b 15.406+2.333a 8.712+2.026a
N4 8 0.0 — — — —
N4-P1 8 0.5 23.225+8.027a 66.831+13.511a 17.141+9.416a 7.078+3.061a
N4-p2 8 1.5 14.975+4.187b 63.129+10.503a 16.380+4.865a 5.117£1.714b
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£i5R2 Table 2 ( Continued)

A Treatment

KRG EARAR em® D

Total root volume of different diameter classes'

)

Pz

No. NaCl/(g - kg™')  Ca(H,PO,),/(g - ke') 0.0 mm<D<05mm 0.5 mm<D<2.0mm 2.0 mm<D<5.0 mm D>5.0 mm
CK 0 0.0 0.627+0.077A 3.090+0.337A 1.953+£0.337A 1.398+0.098B
N1 2 0.0 0.460+0.070B 3.449+1.039A 1.641+£0.298A 1.602+0.327B
N2 4 0.0 0.291+0.066Ca 2.967+0.600Ba 1.877+0.403Aa 2.067+0.897Aa
N2-P1 4 0.5 0.231+0.010b 2.077+0.671b 1.346+0.518b 0.963+0.263b
N2-P2 4 1.5 0.254+0.052b 2.217+0.306b 1.323+0.235b 0.794+0.305b
N3 6 0.0 0.226+0.053Ca 2.207+0.600Ba 1.262+0.354Ba 0.980+0.364Cb
N3-P1 6 0.5 0.221+0.051a 2.159+0.121a 1.484+0.601a 1.093+0.247b
N3-P2 6 1.5 0.244+0.070a 1.976+0.605a 1.154+0.223a 1.403+0.379a
N4 8 0.0 — — — —
N4-P1 8 0.5 0.201+0.073a 1.759+0.341a 1.198+0.517a 1.261+0.632a
N4-pP2 8 1.5 0.160+0.036b 1.615+0.335a 1.305+0.282a 0.808+0.215b

DD, HEF Root diameter. [F]F1] AR [R] 19K 5 F BE R /R 1E NaCl B — 3 4b 320 Je 5 /] 2 5 . 3 (P<0.05) Different uppercases in the same
column indicate the significant ( P<0.05) differences among the NaCl single stress treatment groups and the control ; [RZ1] AN ] it /NG SR R R 1 [R]
— NaCl ¥ B R R[] i vfe 785 Adh P2 7] 22 53 1 3% (P <0.05) Different lowercases in the same column indicate the significant (P<0.05) differences

between different phosphorus concentration treatment groups under the same NaCl concentration. —: Jo#(#}i No datum.

G A AL FRZH (Y B | SR 2 T ARURL S AR A B B
NaCl ¥ BE i3 i 2 56 T & J5 AR A 34, N2 T N3
B — kb B2 A AR R I SRR A AR T X B
2 g - kg 'NaCI( N1 ) F—Ab B ZH ) i 26 T AR I 2 0
TR 2.0 mm<D <5.0 mm 124% N 4 &b FHZH () kS
o EAR 2 T AURLEAR R FRBE NaCl ¥ B i 18 m A 1k
S5 AR F XS IR N3 B — b B Y bk 3 M EhE
X R2EREE;D>5.0 mm 29N £ FRAH 1Y SR
o EAR 2 AR EAR R FRE NaCl ¥R B (38 m 52 5
FHE R R S N2 B —Ab B Y 1R 3 e R
BTN N3 S —4bBRZH Y A 3 NS AR BUA
AT XS B N A — kb T2 f0 R 2 1 FH I 35
FXT I, 0.0 mm<D<0.5 mm.0.5 mm<D <
2.0 mm F12.0 mm<D<5.0 mm 2% N4 58 A kb4
B EAR A | MR 2 T AR A AR A R AR X R
D>5.0 mm 24 N3-P1 Fil N3-P2 &4 AbFHZH Y 5
HRACHE AR F AR LL K N3-P2 524 Ak B4 i B A
TR T I AR A A4 1Y ik 3 MK T
X

0.0 mm<D<0.5 mm 24§ N2-P1 Fl N2-P2 &
A AL AR | BR R T A RS AR AR BUILF N2
H—AhPRZH ) H N2-P1 B A AR iR 3 A FEiR
PIK N2-P2 A Ab FRAL ) BARR A N2 PR — b 3
HEF B E N3-P1 Fl N3-P2 540 BRAH B9 AR K
SR F I AUR AR R B N3 L — A H A TG B 2
5, 0.5 mm<D<2.0 mm 24N N2-P1 F1 N2-P2 &
B ALBRA G AR B R T BRI S AR AR R 2 AR

N2 Fi— Qb FRZE  N3-P1 Fil N3-P2 & A b B4 A9 EAR
RAFNEAR F A E AR T N3 B — b | SRR
T N3 BB MEZRT AR E. 2.0 mm<D <
5.0 mm F1 D>5.0 mm 244 N2-P1 Fl N2-P2 B &
AL IR ) ARG | B 2 T FRURT AR AR I IR T
N2 B—Ab PR ;2.0 mm<D <5.0 mm 2% N N3-PI
MIN3-P2 B A ALBRAL Y 3R 3 48455 N3 B—4b
PRL 2% 55 A 3% D>5.0 mm 244 N3-P1 Fl N3-P2
RAARIAN iR 3 A48 br SR W5 T N3
QbFZH

PR FE ARES(0.0 mm<D<0.5 mm) 575
JEAHTRRXT NaCl B — 38 55 A BOE% AR AR 45 /) 5 T sy
Y (D>5.0 mm) BIARXS NaCl Bo— i —E it
K, AU BE NaCl JBpie it , £ 12 il 52
PR . AR s R B NaCl b8 it i X
FEARH(D>5.0 mm) AR A KA BB A2 07 AR AR
FA, T 0.5 mm<D <2.0 mm 2L YA 3Z 40 i 55 i B
b5 R EE NaCl 38 Bt & AR R i A K A
A—E e s E-
22 WNHHRPERTEZSENZN

NaCl B.—Jpi8 K NaCl W36 R i 85 % 65 745 40 2
IR E R TR S EAE W LR 3, ZR BN,
NaCl —fpif T, £ A B4 S VS A B A AR B P AN
Ca &t BA W M TX (0 g - kg NaCl, 0.0
g - kg”'Ca(H,PO,),]) ;Fe Al il K & 5X 22 7
B34 g - kg”'NaCI(N2) Fl1 6 g - kg™ NaCI(N3) F—
ACFRZH Y Mn 75 5 0 T AR Mg & i T
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Table 3 Effects of NaCl single stress and phosphorus application under NaCl stress on nutrient element contents in roots of Acacia confusa Merr.
seedling (X+SD)

e AbFH Treatment BEFILESRE/( g kg’l ) D" Content of each nutrient element"

No. NaCl/(g - kg™')  Ca(H,PO,),/(g - kg™") P Fe Mn Mg

CK 0 0.0 0.694+0.007A 3.215+0.167A 0.044+0.006B 2.032+0.013A
N1 2 0.0 0.559+0.078B 3.142+0.116A 0.038+0.006B 2.222+0.252A
N2 4 0.0 0.488+0.040Bb 3.216+0.084Aa 0.061+0.003Aa 1.521+£0.094Ba
N2-P1 4 0.5 0.566+0.037b 2.962+0.057a 0.032+0.003b 1.302+0.111a
N2-P2 4 1.5 0.710+0.008a 3.374+0.213a 0.040+0.002ab 1.500+0.059a
N3 6 0.0 0.492+0.019Bb 3.499+0.823Aa 0.054+0.016Aa 1.532+0.006Bb
N3-P1 6 0.5 0.537+0.004ab 2.136+0.050b 0.027+0.002b 1.366+0.045h
N3-P2 6 1.5 0.595+0.017a 2.502+0.277b 0.032+0.010b 1.766+0.102a
N4 8 0.0 — — — —
N4-P1 8 0.5 0.466+0.015b 3.246+0.078a 0.039+0.004a 1.348+0.083a
N4-pP2 8 1.5 0.548+0.001a 3.572+0.104a 0.020+0.006a 1.099+0.028a
sy AbPE Treatment BREFILEGE/ (g kg )P Content of each nutrient element!

No. NaCl/(g - ke')  Ca(H,P0,),/(g - kg™) Ca Al Na K

CK 0 0.0 4.365+0.089AB 5.797+£0.075A 5.968+0.152B 5.280+0.130AB
N1 2 0.0 3.498+0.556C 5.752+0.263A 7.644+1.779B 5.964+£0.945A
N2 4 0.0 3.702+0.090Ch 5.922+0.046Aa 10.330+0.988Aa 5.159+0.436 ABa
N2-P1 4 0.5 4.347+0.394a 5.080+0.850b 8.638+0.641b 3.826+0.145b
N2-P2 4 1.5 3.792+0.098b 5.633+0.830a 8.447+0.149b 4.541+0.099b
N3 6 0.0 3.989+0.136BCh 6.384+1.878Aa 7.535+0.898Bhb 4.646+0.065Ba
N3-P1 6 0.5 4.203+0.029ab 3.068+0.466h 10.618+0.036a 3.722+0.039b
N3-P2 6 1.5 4.521+0.029a 4.251+0.155b 9.764+0.060a 4.673+0.158a
N4 8 0.0 — — — —
N4-P1 8 0.5 4.049+0.285a 5.111£0.570a 10.157+0.369a 3.622+0.145a
N4-pP2 8 1.5 3.461+0.021b 5.702+0.721a 7.948+0.141b 2.862+0.030b

D )31 rp R[] Y K5 b 3 /R 78 NaCl B — 3 A R 2H K Xof I 6] 2% 5 5. 2 ( P<0.05) Different uppercases in the same column indicate the significant
(P<0.05) differences among the NaCl single stress treatment groups and the control ; [F]Z1] PR [G] (1) /NE - 8E R /R 7E [l — NaCl e T A R Bk B2 b
YA 22 57 8 3% (P <0.05) Different lowercases in the same column indicate the significant ( P<0.05) differences between different phosphorus
concentration treatment groups under the same NaCl concentration. — TeEHE No datum.

XiF R ; Na 5 W 38 7 T X6 HR, A0 N2 B — A B4 55 %)
MESRE, WG, &2 54 Mo Mg Al F1
K & 5T X0 R (H 28008 5 A FRAH 55 00 18 8] 22 5 A8
WA ; Na S B PH  T X IR4 ¢ - kg™'NaCl 55 1.5
g+ kg 'Ca(H,PO,),(N2-P2) ZEALFLL Y P 7k
= RO B S Ny IS G I A el G
g - kg 'NaCl 5 0.5 g - kg™' Ca(H,PO,),(N2-P1) &
BEHA R Fe T RMALT X M, 6 g - kg'' NaCl 5
0.5 g - kg”'Ca (H,PO,),(N3-P1) LA f 6 g - kg 'NaCl
51.5 g - kg”'Ca(H,PO,),(N3-P2) A AL HA () Fe
SRR T X AR A A PR Y Fe 5 B =
TR ;N3-P2 B A AL PR A Ca &5 oW & T X R,
HARE A EHEAR Ca &AL T X, o, N2-p2
PI& 8 g - kg 'NaCl 5 1.5 g - kg™' Ca(H,PO,),( N4~
P2) AU HRL ) Ca I BART XA

2 g+ kg 'NaCl 5 0.5 g - kg™' Ca(H,PO,),(N2-
P1) fl N2-P2 A AL BRAL 5 TEAH L AR H Mn (Al
Na Il K & 5 SUA BT N2 o — b 312 ; Fe FI Mg
TS N2 P 2 RN N2-P2 B A b
MY P EA N2-P1 E 5 A Ca 58 B H S
T N2 H—AbFRZH . N3-P1 Fl N3-P2 &4 kb 34H 1
Fe Mn Fl Al £ 8 K F N3 B —4b 4] Na 5
WEE T N3 A —AbBRAL, N3-P2 A AL HAL N P
Mg il Ca & E ST N3 BA—LbBHZH ,N3-P1 B4
REFRA ) K & B E KT N3 S — b B4, N4-P1
HI N4-P2 5 & Ab 3820 7T B 5 2% A% NaCl JBp3a X &) i
HRHVEFRICR SR,

MR EE 5 XA H, NaCl B — i & NaCl
JoM3E T T AR LA A AR Na 1 B SRS
HoA 7 FhoCE SR TR,
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23 HETYRREMRESHEXIERERPESR
TESENEXESH

NaCl H— 30 T 5 ¥ A0 L 4fy i 4 BB S AR
BRI SR B IR T R & A C R %R
4,NaCl [P W e 6 75 A0 R4 1 A SRR
LM RAR IR SR B FRIT R S B R B
%S5,

S5R (£ 4) WK NaCl H—HhE T & AR
AR P S ES BRI MARH SR RE
(P<0.05) IEAH 5, 5 AR 2R BOMIAR 70 B 20 52 1 =

(P<0.01) IEAHIC, 5 P4 A8 5 35 (A G, AH G
2800 0.957 ,0.983 .0.991 .0.991 F1-0.954; Fe
P 5 K AR AR 3 R G, O R B
H°-0.970 F1-0.976; Al & & SR T FiiE SRR
FEURT AR A B2 35 6004 G, AH G R0 3k
-0.974 .—0.954 F1-0.961;Na & i 5 ILAR K 2 B 27
A I REC N -0.983 ;K S SRS /KEEBFE
IEARSE  FHOE R BN 0,952 HAl 18 5 8] A1 & R 2R
W,

gEUL (R 5) R NaCl Bt F it B 5 5 18 A1 I8

x4 NaCl E—BMETAEHEYHTYRREMRESHEXIERSRPEFRTZIENHEXRY
Table 4 Correlation coefficient of indexes related dry matter accumulation and root morphology with nutrient element contents in root of Acacia
confusa Merr. seedling under NaCl single stress

_ X ZEE  Correlation coefficient!
EELY
Index P i Fe %t Mn&h  Mg@hE  Caih Al &R Naiht K &
P content  Fe content Mn content Mg content Ca content Al content Na content K content
T I Root dry mass 0.718 -0.925 -0.494 0.718 0.061 -0.974 = -0.205 0.750
T & Total dry mass 0.863 -0.806 -0.530 0.724 0.290 -0.895 -0.403 0.629
AR5 b Root/shoot ratio -0.892 0.030 0.262 -0.289 -0.924 0.200 0.761 0.136
M5 7K i Root water content 0.269 -0.970 = -0.505 0.701 -0.512 -0.930 0.138 0.952 =
BARE Total root length 0.957 = -0.624 -0.742 0.842 0.404 -0.752 -0.699 0.586
SRR Total oot surface area 0.648 -0.914 -0.751 0.909 -0.147 -0.954 * -0.302 0.923
BARAF Total root volume 0.419 -0.976 = -0.266 0.530 -0.214 -0.961 = 0.166 0.756
SFHIMR AR Average of root diameter -0.954 0.259 0.740  -0.734 -0.621 0.423 0.925 -0.307
HEAR% Number of root tip 0.991 #  -0.300 -0.531 0.586 0.746 -0.464 -0.811 0.198
4345 Number of root branch 0.991 == -0.439 -0.500 0.603 0.678 -0.589 -0.707 0.285
AR Specific root length 0.866 -0.094 -0.772 0.703 0.597 -0.259 —-0.983 = 0.233
HRLH 2% Root tissue density 0.983 = -0.380 -0.723 0.759 0.591 -0.537 -0.861 0.379

D s, P<0.05; . P<0.01.

£5 NaClHMETHBEEASEARHETURRBENRESAXERERTEFTESENEXREY

Table 5 Correlation coefficient of indexes related dry matter accumulation and root morphology with nutrient element contents in root of Acacia

confusa Merr. seedling after phosphorus application under NaCl stress

o MHZEEY  Correlation coefficient!
Index P&&E Fe & & Mn 7 & Mg T Ca &g Al & Na & & K & &
P content  Fe content Mn content Mg content Ca content Al content Na content K content
T ik Root dry mass 0.048 -0.005 0.747 = 0.485 -0.108 0.180 0.467 0.781 =
ST it Total dry mass -0.178 -0.180 0.782 = 0.700 0.178 0.096 0.489 0.888 =
H3ef L Root/shoot ratio 0.460 0.378 -0.490 -0.668 -0.589 0.094 -0.292 -0.622
M5 7K I Root water content -0.600 -0.199 0.017 -0.164 -0.001 -0.067 0.082 -0.053
BARE Total root length 0.130 -0.141 0.773 = 0.597 0.116 0.125 0.203 0.881 #x
AR T Total root surface area -0.031 0.188 0.901 == 0.509 -0.132 0.448 0.132 0.875 =
BARMARF Total root volume -0.275 -0.115 0.724 = 0.389 -0.102 0.112 0.515 0.707 =
SRR E AR Average of root diameter -0.603 -0.113 0.002 -0.566 -0.339 -0.209 0.544 -0.342
A% Number of root tip 0.481 -0.537 0.206 0.688 0.523 -0.394 0.185 0.580
MR AEEL Number of root branch 0.255 -0.306 0.629 0.671 0.350 -0.106 0.405 0.808 =
AR Specific root length 0.060 -0.188 -0.020 0.100 0.333 -0.079 -0.465 0.064
ML LU Root tissue density 0.686 0.263 -0.074 0.105 -0.025 0.133 -0.181 0.015

D %, P<0.05; #% . P<0.01.
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NaCl v P 388 i 52 F ARG 14 44, 3 45 A e 2 280 1y
WFFE 45 AL, VEIIAE NaCl hia F SIS R4 &
i 9 20 o AR Bk s /b B R LR T 0 55
2RI (4 g - kg ") NaCl s i B2 W1 2
W B TEAR L T AR R Pk EE (6 g - k)
NaCl P38 Tt al 35 -+ B AR R HACR A B2
LU 1.5 g - kg™ Ca(H,PO,), MR R 8075 50 Wk E
(8 g+ kg™") NaCl Jifri T it 8% 7] W] b 2% i NaCl Jifpie
XA R, LUt 0.5 ¢ - kg™ Ca(H,PO,),
AR AT o 16 W 7E I 1 b DX )5 4P AR 28 35 2o 7 v g
R A LAY - AR o 3 AR B A TR

WIE SRR L7 HEAbeim ™ +1E
FEAAMNEY) R T A P ik DY 4
MARMRIEA . ARBEGEH, NaCl B — il T, AR 57K &
FIAR A 2% B NaCl Wk B2 B 38 AR B AN K 31X 5 7
4 A\ [ Caesalpinia pulcherrima ( Linn.) Sw. ) FIRUE A
( Delonix regia (Boj.) Raf.)5FFHY A A, NaCl i T
T4 A AR 9 K I 2 A, IRUBUR &)y A 35 K
BT R AR Y X AT RE 5 A ) Al ) AE
NaCl JHE T A 20 S 5 PR L SO BT 3 A4 ZE 72 B2 A ()
A VEF BT B AR 45 R e i
3 15 AH SR A v I RH R 25 7K B B NaCl ¥ B 9 3 0 52 56
FAR T i a3, B Mk B NaCl JiiE T &5 T8 AH L 4)
B AR S K O IR & s . AASCh NaCl g
T2 AR S K= S5 X0 g « kg™ NaCl, 0.0
g+ kg Ca(H,PO,),) 2 FBAK, B NaCl 22— b
JB8F K NaCl Jia it fo AR IUBUK 73 AT ReFAE & 1

AHIELNL X NaCl Jiipi6 (9 3R . NaCl 52— 3 & NaCl
Joir 38 T A I 40 T AR AR FIAR A B 2 /0 X B AR
ARSI 3 AT BESE T NaCl ikad 5 95 35 S 3037, NaCl
JEh {57 248 0L 73 2R TR0 24 0 e T 4% 9 28 X 4 e S it Fsf
I A7 &l 2 3 ek AR AR B0 AR AR i B AR
AR R T AR SRR R A R el 43 BE X

ARWFFEIA K IL,0.0 mm<HR EHAE (D) <0.5 mm 8
P4V MBS AR LE NaCl B— 3 B A9 SR K
R 1T AR AR A B 3 AT X R 0 B 4 AR
NaCl e i S AR, 22 i T A IS AR 40T 0.0
mm<D<0.5 mm £ N R =L FEHEHE,
Sy  FRAREL/ I T 50N 20 B P T 0T 3 2 1 1 2%
X AT D>0.5 mm 2% A4 M T 75 % (i 1 A
AR, X E IR Y D>5.0 mm g 4% b
A EAR K | AR 2R T BRI AR A BB NaCl ¥ Y
KA T E SRR e FHod R EE NaCl Bhia
TR IR 3 AR AR S TR BEITR [FAR AR
XF NaCl Jir36 i) me o A7 95 K 26 55, T A D K2 65 75 4
AN AEARHE NaCl Bl T & EohHE R R HAR
AR ESR TR K L5 HAR , W i R 53 i A7
TEFR BT BYZER , DARIEAR WS 22 15 57 0 R 4
R AR IE # AR R AR IT 25 S R | it i IS Bl
AR T ORI AR AKSE e sk B NaCl ihia
TR R AR (D>5.0 mm) AYHR A= KA B 8 e kA
FHARASHLR, e FARSEAR K- | U BHHUAR X5 8 (4 5 o
B U,
32 WHHRPERTESENTME

HOERE R MOK 53 TS FR e R I EE T,
AN FE KB, NaCl B— 38 Sz NaCl JiE T ik s &
TEAEAR A Na S 380 m , Hofth 7 Fhoo R & &= 8
TR, XATRER B T 76 NaCl B T, Kit Na® ik
ARG, A0S T 4 A v 1 R A L o RS TR 5
M 1 AR A5 s M R B T R AR A
BT RS M AE N R 38 ) SR W AHIF 9T 4
RER AL (4 g - kg™ ) MIFRHIEZ (6 g - kg'')
NaCl H.—JPpi8 & NaCl W8 Nt s 2h i b Mg &
AT R, AR R B4 0 R R AT RE S T
NaCl Wil 2B R SRR A5 Mg B 2548, 328 1 52 i
THR A Mg S0 i it B 48 B R AR 2 R 1
AR, BHPFFREERTY . Ca VENH YA K I 6T
B R IC R PR ) 40 I BETE A R B B I DA R A R
A RS S R T R T A A
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W e (8 g - kg™') NaCl il S EA #k 45558
T, M5 2 i AR R FR 58 3R 0 3= B Wi 55 %k IR
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AN B RS HEAEH
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TESENHEXED

NaCl F—pi8 T SIEFE LR P & 58

MR MR B AR o B A R AR 4 2% i 2 I
(P<0.05) Bi B % ( P<0.01) IEAHE , 540 B AL
R E TG B NaCl R BERUIG N, P & )72 1k &
5 iR 5 MHIE SRR B AEAEAR L Z AL,
ULHH P ARb 38 5 TS A LA AR A AR R R A T LR
PP ORI, 35 T AR R IS N RE ST, K i S
R KRB AR, NaCl 32— F K &5
XTRETC 0 3 22 5 XA RS T S T ARG AR S K i
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THRSRT R ST R SR B R R
FRAAAR S 5 0 3 b (2 3 IR A G, B Min A K 25
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MBS Fp AR W EZTER,
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EPUHE, FE MR E (6 g+ kg™') NaCl i3 T Jite ik X 413
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NaCl 38 T Jiti i 2 AR Hr Na 5 28 0 Sl 356 in, LAt
TRCE TR AR TR, AN, mWE (8 ¢ - kg)
NaCl Wpi8 2 S EE T, i J5 41 1 % NaCl Hi}i_
A—EWMIBUEN . 256 % &, eI IEFE &

AH ‘uZﬁﬂaHﬂL,ﬁ%ﬁiiﬁ%Tﬁﬁ@ﬁ,*ﬁﬁi‘%T@’%ﬁﬂﬁﬁ
(rhEh 3P I 1.5 g - kg™' Ca(H,PO,), NH, &
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TEEGIN Mo A K, Gl R 88 E TR SR

FH 0 e SR s S B RS U [ AR 1, & VS HH T AE
HETE = AN I G T IR IE R I AE R AT,
BT S PR EE N IR A AT S AL PEAIL R H
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