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Effects of Different Gradient Phosphorus Additions on
Photosynthetic Characteristics of Vitex negundo Seedlings

ZHAO Chen-di, LIU Ya-chen, YANG Zi, FAN Shi-xian, HU Qi-li, YU Jie, ZHAO Yong
(Forestry College of Henan Agricultural University, Zhengzhou Henan 450002, P. R. China)

Abstract: The main purpose of this study was to investigate the effect of different gradients of phosphorus addition
on the photosynthetic characteristics of Vitex negundo seedlings. The purpose is to investigate whether phosphorus
application has a significant effect on improving the photosynthetic capacity of the wattle ,and analyzes the effect of
different gradients of phosphorus addition on the photosynthetic characteristics of wattle seedlings,so as to analyze
the amount of phosphorus application that has the most obvious effect on the growth and development of the wattle.
The ecological restoration in the southern foot area provides a theoretical basis. This experiment is a pot experiment
in the field. The four phosphorus addition levels in this study were 0,10,20,and 30 g P/(m’ - a) , expressed as
CK,LP,MP,and HP. Phosphorus treatment uses inorganic phosphorus ( NaH,PO, ). The frequency is once a month
and a total of 4 times are added. The results showed that the net photosynthetic rate , intercellular CO, concentration,
stomatal conductance and transpiration rate of the leaves of the wattle under the four phosphorus treatments were
generally low in the early stage and high in the latter stage; The lowest values of intercellular CO, concentration,
transpiration rate,and stomatal conductance all appeared in CK treatment, and the highest values of net photosyn-
thetic rate , intercellular CO, concentration , stomatal conductance appeared in MP treatment , which were 10. 5 pmol/
(m® +s),311 pmol/mol,153. 6 mmol/(m” - s) ,the highest value of transpiration rate appeared in HP treatment,
which was 4.4 mmol/(m* - s), Compared with CK, the four indicators increased by up to 108.7% ,52.7% ,
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113. 4% and 73. 7% respectively. Phosphorus application can significantly improve the photosynthesis level of the

wattles ,and promote the growth and development of the wattles. The phosphorus application amount of 20 gP/(m” -

a) ,that is,the MP treatment has the most significant effect on the improvement of wattles photosynthesis.

Key words: phosphorus addition; light and characteristics; net photosynthetic rate; correlation
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Fig. 1  Phosphorus addition in different gradients on net

photosynthetic rate of Vitex negundo leaves
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Fig. 2 Phosphorus addition in different gradients on intercellular

CO, concentration in Vitex negundo leaves
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Fig. 3 Phosphorus addition in different gradients on stomatal

conductance Of Vitex negundo leaves
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Tab. 1  Correlation analysis of various photosynthetic indexes of
wattle under different gradient phosphorus addition

Bots MmEco, KAl &
EIPIRERE S 1..000
Jae] Co, #E 0.9617  1.000
LT 0.853°" 0.737 1..000
7R R 0.926"* 0.954"* 0.593" 1.000

.o % NTE0.01 AP FREAIE; * NTE0.05 KT B EMK,

3 Fi5itie

FEI G R RE A SO AE )0k 1) AR e
71, WO GBI s RO AR
FERM] 3 it WAk BE AT S5 0 ot & R T
2SI AL, XS5 RAT AR U, WS
A0 S FOR TR HE B AKX HBE ( Saccharum offici-
narum) FCENE R M 2h R —2, B 25 it i 2 1)
i, HP ARE R S5t Rt A AR T MP Ab
A TREAR, X 5 W50 R 52 T # M (Citrus
unshiu) MR IHTSEER—20, UEBTAS Inwloxr 52 5
YDA R BAREHER, (B —DInSHE, &
X —m A EAE TR, AR5 R MP Ak
HDOH IR 2R 4l B RO B ETRCR I . AR
SV A R R, BEFE R 4R S, HOE
A2 R S . WOLE BURAEE CO, e B #H 2
WERIN, XU RS B A T N Y
MR A, RGO, R EEOL S ER,
B R AR i i, BRI B AL PR Y T REZE
1 RS AL BT IR W, RO A
BRI XA ENE R, XA g R it
PEUE T AT RIWLA

JfIE] CO, He B 18 0 R 4 i Il 7Y co, £ /Y
HARONGTAREA L, LR, FEAEY)
M 2 E] Y CO, 2, CO, mBWG & T
THAEM C A2/ PIEDL & R NZ S I CO, ik
JERAHICCR, EARI SRR W H 5 iR 2 1
FHOROCFR, X AT RER R AR e i A8 ol 2 i i<
FLHAIG A L] ZE 18 AR I TR B I [R] P SR T AR
(I e 3 2 T A PR T 460 2 4w 1) K o i
TP 3= B2 T 2O ALY . AL
HRMAALFEA HEHEXLR, HYEELIFR
SRR Fr 7RI AR FEMT R R G A
BRI 45 3 WA [ it ol Ak L AR Sk

LG HAR G AL | MR Z ) A B3 I
FIROEF&R, X5 LRS! CT AR AR A
( Populus bahofeniix P. pyramida) BIWF5T 4558 —3,
AL T B 5 05 3R 32 W8 52 Wi AR B A i A P
IR R B = T R IRAR B X — 45 R 5 Hi-
rohumi %527 XM AL (Anemone vitifolia) B BF 5T 45
R, ARISERYL, MR LG TEbR R Ik
RICNHTIIG . R, BEE B I RS8R 8
B, X BB SR A B DG A BE D TERE A IR 25y A=
KA, MR i8I0 2k 4l O G BB 0 4R R sk
R, XGRS T I 4% 0 B A0 A R e
ARSI 45 R s — 80

ZELRTR, N[t ph Ak BT R 2R Al v i
SRR | Ml CO M | AR | L
MBS e s PO IR, ol &R | iEiE co,
e AL RO A R BAE MP AR B, S35k
10.5 pmol/ (m* - s), 311 pwmol/mol, 153.6
s), Z&ME A f v L AE HP Ab
B, 4.4 mmol/ (m® -+ s), MP AbFT I S nt
REOCA R MR CO M, RILFE, &M
HIRE R T CK A (P<0.05), 3 FiAS [l it %
K- S AR H 28 AR BRI oG G R | i)
CO, M | AL MIZE S R BT,
2 BN 108. 7% . 52.7% . 113.4% F173.7% ,
X RBRERENS 0 S R S R DL Gk, X
THIZFMAERK G T BA REWIEIER, EkEh
20 gP/ (m® - a) XHIGIEEMER A HE TR I
e

mmol/ (m® -

SE Lk

[ 1] ahae, skidEte | BRokoam , 45, L Py IR 2% 3 A BUIR b
TEEAHTTTE (1], P E B A R B, 2017,36 (6) 16567,
74.

[2]Zhao H, Li X, Zhang Z, et al. Species diversity and
drivers of arbuscular mycorrhizal fungal communities in a semi-
arid mountain in China[ J]. Peerj,2017,5(12),1-17.

(3]0, sk AR B B BT |, A RADL UL R X R S AR
B LSRR ()], AR, 2017,37 (18) 16014 -
6020.

(4] LA kB, X B, 55, IR 2R N R A TR bR &)y
PEARJE LR A TEARAE [T ] VEE MO B 24,2017 ,46 (2) :
118-123.

[5 ] XUHE R, BXER, 45, 55, RAT LI R A [ i 20
FOCE R KOG R ST [ 1] RS A0l K 2% 2% 4, 2020, 54



%64

R . B R AR JE A A 4 O S R I »

(2) :203-208 ,230.

(6] Botnt, BE¥. “&EMY 54 Y B b 0k - 27
" — T EEF BT[], P EEEEE S 2011(11) (111

[7 V58, AR AL, 48 4 FAN [ O HR B X 28 P G il A
YA RHERE [ )] TR AR ,2019,47 (10) £ 147 -
152.

[8)Z=TF e, MR ui e, Rk, 55, Fhil S K &4~ 3%
Eh kR R AE RO FFAE LB [ T] . AR T R
AR (CHAARIERT) ,2019(1) :144-155.

(9T B NI ARFE Wt K 4 0 B At A Xyl 3 40 i
JCEAERISZ I [ 1], PG R MOl K22 24 (A AR FLE R
2019,39(6) :173-177.

[ 10 ] FREARY SC. RS 0 X P 52 v st A 2 J5 A ) B % 285
PRI ShASHRE [D]. FEARERE : A58 K5 ,2019.

(11T BRSE. RBEIE T AR EK A 32 R4 A #
B BCRAE K AR G b K R RA B FE [ D). 8 AR5 i
Ak R ,2016.

[12] FL0Mg, 805357, BEBI A 55 R AR B i i 200 o 5
HWAERKEE[T]. hER R, 2007 ,23(4) :241-244.

[13]Wise R R, Frederick ] R, Alm D M, et al. Investiga-
tion of the limitations to photosynthesis induced by leaf water
deficit in field - grown sunflower ( Helianthus annuus 1. ) [J].
2010,13(9) :923-931.

[14TBLLLTE , SRUTY I, R TT 40, 45 Dl SR AN [ 133
A B B X IR G E R S T BB SEm [) ], A=
B2 A,2019,38(9) :2648-2654.

[15]R7E, FHR, INE e, 55 A28 X< B g i1
W2 2R A B R PO & BRI [ ] ARl By,
2005 ,41(4) :31-36.

(16 5248 A7 I, 28 06 e MBI B3 i oxed 25 bl - S Ay
ROPERAE S AL BERE [T ], PEES MO R, 2019,
48(1) :12-17.

(177244, S, Aokl 55 AN (6] B ik 7 %o &1 R AR

AR BRI [J]. AR RHE,2009,36 (11) :82-
85.

(I8 1L M FH B, HE/INEE. B E IR /K X558 LN IE
IR FRAE K LB KI5 WM i 5E (1] T AR AR
2#,2012,39(12) :73-76.

[19 VAR TR, Hmm . S fb e b R A HLBE A1
PLBEAL W0 P PERERR R O A B —— T . 4 9 73 B A
E[J]. Ll 1955 (2) :91-95.

[20] 2=, BriE s AR, 55, ARBEBEKET 2 AN H
APl VR AR IR [T ], A A 9 27 41, 2019, 40
(6):1108-1114.

[21 SR, BRBEE, 3K R, 5. A [ Ak S X iR
SN FOLEERIR s [ T]. A E S S 0k A, 2002, 8
(2):59-64.

[22TBRIR = BRIE PR 4. S F G BRI CO,
WHERRME [ )], A E %] ,2010,46 (1) :64-66.

[23 123 ik R, T 6 m0, 45, B OG5R BEXT /N it
S AR R A B AE A S2 0 [ ] Ll PG ARl R 2 2 4
(HARBIERR) ,2019(6) :1-7.

[24 MEE T, X SEE, FHBEA, 55, B2 7 454l 5K 5
RS ARYPL T[T ] SR RHE ,2018,47(2) :7-10.

(25158, 1L A 5. 7K 43 38 X 58 46 B A itk e 2%
it AR AN TAL G AEIR [ )] B 2241, 2011,19(2) 2215 -
221.

[26] £, W5 AT, 55 K5 Ba N H a0 A
HAEARESIAELL)]. BRAR TR ,2014,30(2) :1-5.

[27 ] Hirohumi S, Kounosuke F, Shoitsu O. Effect of phos-
phorus on drought tolerance in Chloris gayana K. and Coix lacry-
ma—jobi L[ J]. Soil Science & Plant Nutrition,1990,36(2) :267
-274.

(28 VWA 3. K AT 1L g 28 F 2% AR X 4 88 5% 73 S o
TG NRFERFSE [ D] . M R Ak K2 ,2019.

(i 2RI



